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Introduction  
No one needs to be reminded that water is essential to life. As we enter a new millennium, the availability and usage of this 
commodity is the focus of increasing attention. Variable or decreasing amounts of precipitation, increasing population, and 
contamination of groundwater all put tremendous pressure on governments to find sustainable solutions to water supply issues. 
The problems are clearly most acute in countries with semi-arid or arid regions, limited government resources, and rapidly growing 
populations. These conditions currently exist in many developing countries. The options available to these countries are limited. 
Increases in river flows from adjacent countries are rarely possible to negotiate. The pumping of fossil water is an expensive  
short term solution. Desalination of sea water is expensive and also requires substantial energy to both produce the desalinated 
water and to move it from the plant to the point of use. Weather modification has yet to demonstrate that substantial additional 
precipitation can be produced at ground level in a routine, managed fashion. Stories of large mounds of rock being used as places 
for water vapor to condense (dew collectors), in places such as the Crimean region of the Ukraine, have recently been discredited 
(Nikolayev et al., 1996). Other than water vapor and precipitation, there is only one other ground-level source of water from the 
atmosphere. It is fog.  
 
Fog is present in many parts of the tropical, temperate and arid regions of the world. As well as being present at low elevations as 
radiation fog, or advection fog off the ocean for example, it is even more prevalent on hills and mountains. In these locations, fog 
is produced by both the advection (movement) of clouds over the terrain and by the effects of the topography, which forces the air 
upwards where it can condense to form fog on the hills. The role of Canadian institutions in the development of methods to 
produce large amounts of water from these high- elevation fogs will be discussed below.  
 
Fog and Fog Collection  
Fog is composed of tiny water droplets. The droplet diameters range from 1 ~m to 40 ~m. These are the same sizes as cloud 
droplets and, indeed, fog is simply a cloud with its base on the ground. Because of their small sizes, fog droplets have very low fall 
velocities and thus move horizontally with the wind (Schemenauer and Cereceda, 1994a). In places where fog is frequent, wind 
blown fog droplets are collected by vegetation in enormous quantities, large drops then form on the foliage, and these drops fall to 
the ground. This natural fog collection process sustains forests in the tropics (cloud forests), is an important water input to coastal 
forests in temperate latitudes and is the sole source of water for trees and plants in some desert regions of the world. A review of 
early fog collection projects can be found in Schemenauer and Cereceda 2 (1991). They also looked at the broader literature to 
identify arid locations in the developing world that may have the potential for fog collection on an operational basis. Kerfoot (1968) 
presented an extensive review of early fog collection work with an emphasis on the interaction of plants and fog.  
 
The modem era of fog collection research began in 1987. Efficient, low-cost fog collectors have now been developed (Cereceda et 
al., 1992; Schemenauer and Cereceda, 1992) and are being used in locations where conventional sources of water are 
unavailable. Fog collectors are made of an inexpensive, durable plastic mesh (Schemenauer and Joe, 1989). The mesh has fibers 
that efficiently collect the fog droplets and is woven to allow for rapid drainage of the collected water. The mesh is erected in 
vertical panels that are 4 m high by 12 m long. Depending on the location, each panel produces 150 to 750 liters of potable water 
per day during the fog season. The operational projects to date have used from 10 to 100 collectors. The longest running project 
is in the coastal desert of Chile, at a spot where the average annual precipitation is 60 mm (Figure 1). The village of Chungungo 
(450 people) has been receiving its entire water supply from fog for more than eight years. Current production averages 15,000 L 
per day throughout the entire year, with some days producing over 100,000 L of water. Other projects have shown success in 
locations with as little as 5 mm per year annual precipitation.  
 
The key to a successful fog collection project is the selection of a site on a hill or mountain ridge that is frequently covered in fog 
produced by the flow of cloud over the terrain. In the last 15 years, fog collection projects have been implemented in arid regions 
of Chile, Peru and Ecuador. Large fog collectors have also been built in the Sultanate of Oman, Namibia, South Africa, Mexico, 
and Nepal. Successful evaluations using small fog collectors have been undertaken in the Canary Islands, Hawaii and Jordan. A 
new evaluation is now showing promise in the Dominican Republic and measurements will begin shortly in parts of Israel. 
Meteorological and topographic conditions are potentially suitable for fog collection projects in arid regions of many developing 
countries (Schemenauer and Cereceda, 1991; Schemenauer and Cereceda, 1994b).  
 
Evaluation of Potential Sites  
The steps involved in selecting potential sites for fog collection projects has been described elsewhere (Schemenauer and 
Cereceda, 1994b). It is worth noting here that fog collection is not designed to replace functional, conventional water supplies. It is 
a water source that is considered when wells, surface water, pipelines, or rainfall are unavailable or badly polluted. When the 
social need is present and terrain features for evaluation have been identified, then small fog collectors are used to measure the 
fog fluxes over the hill or mountain. These 1 m x 1 m Standard Fog Collectors (SFC) were designed to be inexpensive and easily 
deployed (Schemenauer and Cereceda, 1994c). The SFCs (Figure 2) provide a measure of the flux of fog between two and three 



meters above the terrain. This is a measure of what large fog collectors made of the same material will collect and is also an 
indicator of what trees will collect (Schemenauer and Cereceda, 1994b). SFCs have been used in at least 20 countries.  
 
Development of the Modern Fog Collector  
The large fog collectors were developed as a result of a proposal, from three Chilean institutions, to the International Development 
Research Centre (IDRC) in Canada in 1985. This led to a scientific/technical investigation and a pilot fog collection project (The 
Camanchaca Project) in Chile beginning in 1987. The Chilean institutions and their principal investigators were the University of 
Chile (Humberto Fuenzalida), the Pontifical Catholic University of Chile (Pilar Cereceda), and the National Forestry Corporation 
(CONAF) in the Fourth Region (Guido Soto). Support was provided as part of IDRC' s mandate to utilize scientific and technical 
assistance to improve conditions in developing countries.  
 
At the time the pilot project was initiated, in an area with about 60 mm of precipitation per year, there had being sporadic studies 
of fog collection in Chile for perhaps 25 years and serious studies for seven years. Several prototype fog collectors had been built 
and different collecting meshes had been compared. There had also been a number of early attempts in various other parts of the 
world to construct successful fog collectors. These attempts went back to about 1900 (Kerfoot, 1968) and had failed for a variety 
of reasons. The goals of the pilot project in Chile were threefold: to understand the meteorological and microphysical conditions 
suitable for fog collection; the design of an operational fog collector; and the construction of 50 large fog collectors to provide 
water for a forestry plantation on an arid ridge line.  
 
IDRC was the primary funding source for the pilot project in Chile and Environment Canada provided instrumentation, scientific 
expertise and travel funds. Environment Canada's contribution was through the Cloud Physics Research Division of the 
Atmospheric Environment Service (now Meteorological Service of Canada). The three Chilean institutions provided support for 
their staff and an infrastructure that enabled the project to succeed. This project lasted from 1987 to 1991. At that time, 50 fog 
collectors (Figure 3) had been successfully built and large amounts of fog water were being produced on the ridge at El Tofo.  
 
In 1992, funds were provided by the Canadian Embassy in Santiago and IDRC to build a pipeline from the ridge collection site to 
the village of Chungungo on the coast. This seven km buried pipeline, storage tank, and distribution system in the village were 
constructed under the supervision of the National Forestry Corporation in Chile's Fourth Region. The field site at El Tofo, Chile 
was also used to teach interested individuals from South America and Africa about both the science behind fog collection and how 
to construct fog collectors. The inauguration of the fog water supply system for the village of Chungungo took place in May 1992 
(Figure 4) with a major celebration in the village. The old water supply, which consisted of bringing in water by truck and storing it 
in old oil drums, has now been replaced by running fog water in each of the more than 1 00 homes. Currently there are 100 fog 
collectors providing water to the village of Chungungo. An average of 15,000 L of potable water is provided each day of the year. 
The system has been in operation now for eight years and the village has grown in size from 330 to 450 people, reversing the 
migration to the large cities. As well as an increase in population, there are now gardens and fruit trees, as well as electricity and a 
gas pump. More importantly, there is hope for a better future. The summer population of the village now exceeds 1000 and there 
is a need to expand and modify the fog water supply system.  
  
The success of the project in Chile led to others, funded in part by the Canadian International Development Agency (CIDA), and in 
part by other institutions. At the same time, IDRC heavily promoted the technology by various means including on-site training, a 
workshop and a newsletter. The direct support from CIDA for the fog collection projects came from the Americas Branch, as most 
projects were in South America. This included support from Counterpart funds in Peru and Ecuador. Later projects, in places such 
as Nepal, benefited from CIDA support for NGOs that were active in the projects.  
 
The Department of Foreign Affairs and International Trade (DFAIT) has been very helpful in facilitating different aspects of the fog 
collection projects. Staff in embassies have assisted with setting up meetings, with customs and shipping, and in providing 
invaluable advice on country specific questions. Important assistance was also provided with respect to visa arrangements for 
delegates attending the First International Conference on Fog and Fog Collection in Vancouver in 1998.  
 
In recent years, both IDRC and CIDA have been supporters of international conferences on fog and fog collection and of 
publications to make people aware of the wide application of fog collection. Fog collection is an example of how we can work with 
what nature gives us and of how developing and developed countries can pool their skills to initiate low-technology, 
environmentally friendly, water projects that are sustainable over periods of hundreds of years. Some of the more recent projects 
in places such as Ecuador, Nepal and the Dominican Republic have had significant contributions from private donors in Canada. 
A focus for new projects will be the Canadian charitable non-governmental-organization FogQuest. FogQuest will plan and 
implement fog collection projects in developing countries and in countries in transition. Potential applications of fog collection in 
Israel will be discussed in a companion paper.  
 
Conclusion  
It is difficult to conceive of how this new technology could have been developed without the participation and commitment of all the 
parties involved. The two Chilean universities and CONAF conceived the pilot project and participated throughout. The Pontifical 
Catholic University and CONAF have continued their involvement to this day. Environment Canada provided the credibility for the 
fog collection technology by making expertise and instrumentation available and subsequently supporting the costs associated 
with publishing the results in international journals. IDRC staff interacted with the participants throughout all the stages and 
provided a substantial monetary investment in the technology, without which operational fog collection would still be a dream. The 
Americas Branch of CIDA for more than ten years, and more recently the Conference Secretariat, have provided the essential 
base of support that has allowed community focused projects to be undertaken and fog collection's benefits to be demonstrated. 



Help from all these organizations will be needed in future years as well, even as donations from individuals increase, and 
businesses begin to initiate commercial projects.  
 



References  
Cereceda, P., R.S. Schemenauer and M. Suit, 1992: An alternative water supply for Chilean coastal desert villages. IntI.J.Water 
Resources Development, 53-59.  
Kerfoot, 0., 1968: Mist precipitation on vegetation. For. Abstr., 2,2.,8-20.  
Nikolayev, V.S., D. Beysens, A. Gioda, I. Milimouk, E. Katiushin and J. -P. Morel, 1996: Water recovery from dew. J. Hydrology,  
19-35.  
Schemenauer, R.S. and P. Cereceda, 1991: Fog water collection in arid coastal locations. Ambio, #7, 303-308.  
Schemenauer, R.S. and P. Cereceda, 1992: The quality of fog water collected for domestic and agricultural use in Chile. J. 
Applied Meteorology, #3, 275-290.  
Schemenauer, R.S. and P. Cereceda, 1994a: The role of wind in rainwater catchment and fog collection. Water International, 1,2, 
70-76.  
Schemenauer, R.S. and P. Cereceda, 1994b: Fog collection's role in water planning for developing countries. Natural Resources 
Forum, ll, 91-100, United Nations, New York.  
Schemenauer, R.S. and P. Cereceda, 1994c: A proposed standard fog collector for use in high elevation regions. J. Applied 
Meteorology, 1313-1322.  
Schemenauer, R.S. and P. Joe, 1989: The collection efficiency of a massive fog collector. Atmospheric Research, 24, 53-69.  
 
Figure Captions  
Figure 1 The ridge at El Tofo, Chile where a fog collection pilot project began in 1987. The elevation is 780 m. The thin layers of 
cloud form over the Pacific Ocean and move inland (right to left) over the ridge. The average annual precipitation in the area is 60 
mm.  
Figure 2 The 1 m x 1 m Standard Fog Collectors (SFC) are used to evaluate the fog collection potential of a site. This SFC is on a 
hillside in Peru with average annual precipitation of 5 mm.  
Figure 3 Part of the fog collector array at El Tofo, Chile. Each mesh panel is 4 m high by 12.5 m long. The double panels are 25 
m long.  
Figure 4 Banner at the inauguration ceremony in Chungungo, Chile, May 1992, for the fog water supply system.  

 



 
 
 



 
 



 


