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PREFACE 

 At the opposite of numerous countries in the world, despite its natural assets and its 
enormous surface and underground water potential, Cameroon is still trying to put down effective 
policies for the supply of safe drinking water for its rural population. Many initiatives to supply these 
communities through a national water distribution network have remained for the most dead letters or 
fruitless. A very high number of people still endanger their life daily by relying on archaic water 
supply techniques – when they are working – and by consuming unsafe water. 

 This study therefore investigates if fog and rainwater harvesting could help in securing safe 
drinking water to these same rural communities, leaving the remaining demand - if any - to be 
provided by the existing but too often non-reliable supply system. Two pilot sites have been selected 
for their different climatic conditions; a village in the mountainous Western Province and another in 
the low-lying area of the Far-North Province of Cameroon. Average climatic data and basic 
topographical information from each location were used to determine the size and number of required 
collectors. The potential monthly water-yield at each site was then assessed using an actual climatic 
data series (8 years) and the theoretical performance simulated based on an increasing per capita daily 
consumption (10 – 40 l.d-1). An estimate of implementation cost is provided as part of the discussion 
on the feasibility of using both fog and rainwater harvesting as low-cost approaches to securing safe 
drinking water in Cameroon. 
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1.  WATER SUPPLY AND PUBLIC HEALTH IN CAMEROON 

 Integrating part of an efficient socio-economic development in purposes of an improvement 
of living conditions and public health, the management of water has been gaining a particular 
carefulness for the last 50 years since the access to water resources is becoming a laborious task for 
hundreds thousands people in the world and especially in developing countries (Chapitaux et al., 2002; 
UN-Water/WWAP, 2006; Nkonya, 2008). Policies on the water resources management carried out by 
most of those countries, more precisely those ones in Sub-Saharan Africa (SSA), face difficulties to 
achieve the Millennium Development Goals (MDGs) concerning the access to basic necessities such 
as education, health, sanitation and water. According to a report of the World Health Organization 
(WHO, 2006) 2,6 billion of people namely 42% of the worldwide population lack access to basic 
sanitation and 1.1 billion of people namely 17% of the worldwide population lack access to safe 
drinking water with around 80% of the stressed people living in SSA. Rural communities represent the 
population’s group the most affected by the situation and most of the households - perhaps more than 
80% - rely on autonomous sanitation systems and traditional methods of water supply (Fonjong et al., 
2003; Mpakam et al., 2006; JMP, 2008). In Cameroon for instance, the management of the huge 
potential in water - around 120 billion of cubic meters of ground water and 8,546 square kilometers of 
surface water - as regards the rural water supply by authorities in charge does still encounter enormous 
difficulties to follow the ceaselessly increasing demand. Previous studies have revealed that with 47% 
of the rural population connected to the national network of drinking water (WHO/UNICEF, 2008) 
more than 40% of the involved materials are defective. Demographic expansion, socio-economic 
conditions and climate change are so many factors that urge rural populations to have appeal to archaic 
techniques of water collection from the direct extraction into ground and surface waters to the 
collection of water from rainfalls (Rush et al., 2000). Those methods are not always the best ones in 
comparison with the number of cases of water-borne diseases recorded every year. The identification, 
the improvement and the implementation of small-scale technologies of water distribution represent an 
urgent need to face the pressure of rural requirement and decrease the risks on public health. 

 Defined as all processes of collecting and temporarily storing available or excess water 
resources for later uses, especially in periods of drought or when no perennial resources are available 
(NWP, 2007), water harvesting represents a new environmental concept of sustainable development 
focusing on renewable source of water. Beside the popular belief on the absence of pathogens and 
pollution (Vilaginès, 2003) justifying the actual interest for the enormous underground water 
resources, rainwater is the most exploited source of water generation by populations in both well-
watered and the most arid regions in the world. The huge amount and the bacteriological quality of 
waters yielded are strictly connected to the nature of the catchment area (Lundgren and Åkeberg, 
2006). Not well conceived, managed or by the absence of some treatment stages, the system can lead 
to a water contamination by microorganisms such as E. coli and pollutants and be a serious threat for 
public health. Fog is another source of water of which the water yielding potential is largely ignored 
by water provision authorities (Olivier, 2002). The simple principle of condensation of droplets of 
steam on solid surface determines the quantity - approximately many liters per day according to the 
intensity of fog (Nagel, 1956) - and the quality of the water collected. However few studies have been 
led on the potentialities of such water harvesting systems (WHS) to quench the thirst of rural 
populations especially in the regions where the climatic and topographic conditions represent a break 
for rural development. Furthermore no information on the efficiency and the profitability of those 
water generation sources coupled with the environmental changes is carried in the knowledge of local 
consumers. 
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1.1. Problem of Water Supply and Public Health 

 Quite as in most of Sub-Saharan African countries, the sectors of water and public health do 
still represent sensitive burdens for Cameroonian authorities and especially as regards the rural water 
supply. The rapid population growth recorded in Cameroon for the last forty years has contributed to 
increase the demand for water and maintain a certain advance on the water distribution services. 
Coupled with the weak political will on management by authorities, the incidence of poverty brought 
up enough in both outer-urban and rural zones, has been facilitating the brake of safe drinking water 
coverage. According to a report of the United Nations Development Programme (UNDP) in 2006, 
populations living in the Western and the Northern provinces of the country are the most affected by 
poverty (Table 1). 

 
Table 1: Relative incidence of rural poverty in the Province of Cameroon [source: UNDP, 2006] 

 While on the whole population water coverage is claimed to have been improved under the 
last years, with an actual national coverage rate of more than 70% compared to 53% and less than 50% 
respectively in 2004 and in the 1990s (EDSIII, 2004; WHO/UNICEF, 2008), the urban centres do still 
remain privileged as regards public water supply in comparison with the rural zones (Table2). 

 
Table 2: Estimation of the improved drinking water coverage in urban and rural area between 1991 and 2006 

in Cameroon [source: compiled data from EDSIII, 2004 and WHO/UNICEF, 2008] 
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 The access to potable water by rural communities remains a hypothetical character of which 
the incidence of poverty - in particular in the Northern and the Western provinces of the country where 
the impact is higher - determines the extent of the problem. Moreover, beside the climatic constraints 
and the low incomes of households and the passivity of public authorities through the repeated cuts in 
the water distribution network or the low maintenance level of infrastructures, rural populations are 
urged to develop any solutions to meet their needs in water (figure 1). 

 
Figure 1: Examples of techniques for domestic water supply used by rural populations in Cameroon. A) Spring 

water, B) Rainwater, C) Oxbow lake, D) Private well equipped with hoist [photo: Karen McClish - 
Peacecorps, 1999 and Commune Urbaine de Dschang/ERA-Cameroon 2005] 

 Resulting of an inadequate water supply and quite often coupled to the lack of adequate 
sanitation systems or adherence to basic hygiene rules, the consumption of unsafe water contributes to 
the outbreak of numerous water-borne diseases. According to a report of the United Nations (UN-
Water/WWAP, 2006), in 2002, diarrheic diseases and malaria killed respectively 1.8 and 1.3 million 
of people. Furthermore, diarrheic diseases account for more than 21% of the infant mortality in 
developing countries. In Cameroon, water-borne diseases are estimated to account for about two-third 
of all recorded diseases and are responsible for about 50% of the reported cases of death (Katte et al., 
2003). Only during these last ten years numerous urban centres as Douala or rural localities in 
expansion such as Mbouda have seriously experienced epidemics of cholera during which many 
people died and several thousand others were threatening by the diseases because of the weakness in 
the urban water and wastewater management. Moreover the weakness of the medical follow-up by 
populations in rural and outer-urban zones deteriorates the situation. 

1.1.1. Water Supply in Rural Communities of the Western Province of Cameroon 

 Important pole of the Cameroonian economy, the Western province  has been recording an 
accelerated and uncontrolled urbanization and one of the highest population growths after the “Great 
North”. Beside the favorable climatic conditions, characterized by a high humidity of the air and 
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annual average rainfall of several thousand millimeters (Gemuh, 2003), offering enormous quantity of 
available water resources, rural populations of this region are facing a serious lack of safe drinking 
water. 

 Numerous small-scale projects regarding rural water supply developed by the past failed or 
did not know positive purposes. Many of them have been abandoned or left out like, as an example the 
project SCANWATER has known a complete failure because of the poor planning and management of 
the structure in charge (Nforba et al., 1997; Boon, 2008). Furthermore the national company of water 
distribution SNEC (today CAMWATER) has been experiencing multiple imperfections in the 
management of the water supply as regards rural communities because of the high cost of connections 
to the water distribution network - only around 10% of the rural households are connected to the 
national water distribution network (Mpakam et al., 2006;  Boon, 2008) - the irregularity of the 
maintenance of the network infrastructures or inadequate piping (Mpakam et al., 2006). Associated to 
these structural and technical factors the pervasive ignorance and poverty force rural inhabitants to 
rely on any and inappropriate water distribution systems to meet their needs (figure 2). 

 

 

Figure 2: Examples of domestic water supply techniques used by rural popolations in the Western Province of 
Cameroon. A) Supply in water through a running water, B) Supply in water through a spring water, 
C) Supply in water by collecting rainwater, D) Supply in water through the use of groundwater 
[photo: Quenette, 2006; Elans ps-Eau, 2008; Gregoire A., 2009] 

 Several water-borne diseases have emerged in this region due to the consumption of unsafe 
water (Annex 1) threatening life of thousands of people. Cases of dehydration and diarrhea suspecting 
an epidemic of cholera have been recorded in numerous localities especially during the change of 
seasons and long periods of water shortage in the water distribution network (IRIN, 2009). 

1.1.2. Water Supply in Rural Communities of the Far Northern Province of Cameroon 

 Known for its high population density - representing around 18% of the whole Cameroonian 
population (DSCN, 2002) - the Far-North Cameroon accuses a serious weakness in the supply of 
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potable water. The irregularity of the climate - characterized by longs periods of drought and rainy 
seasons quite often followed with floods - drives populations, especially rural communities, to face 
severe disturbance in their needs in water all over the year. Moreover the poverty raging this soudano-
sahelian area reduces considerably the access to the services of the companies in charge of the national 
water distribution.  Less than 41.9% of the whole population of this region is connected to the national 
network of water distribution (OMD, 2003) and only 30.2 % of the rural households have access to 
managed water sources such as drillings (DSCN, 2002).  

 In order to meet their needs in water, rural populations are forced to rely on traditional and 
archaic methods of water supply such as well, rainwater or direct extraction into streams (figure 3). 

 

Figure 3: Example of different sources of water supply for rural populations in the Far-North Province of 
Cameroon. A) Water supply via private well, B) Supply in water through a hole dug into the river bed 
during the dry season, C) Supply in water through rainwater collection, D) Water supply through 
fetching into the river during the return of the rainy season [photo: Madhuri kasat - Peace corps,1999; 
jyvoyage.canalblog.com, 2007 and difa-ltchad, 2008] 

 The consumption of unsafe water has facilitated the emergence of numerous water-borne 
diseases among rural communities such as schistosomiasis and several diarrheic diseases. A report of 
local governmental health authorities has showed that in 2005 the region was hit by an epidemic of 
cholera caused by floods during the return of the rainy season (Gaïbaï, 2005). The high proportion of 
illiteracy, the low medical follow-up and the influence of traditional beliefs are such factors which 
increase the risks on the public health. 

 In full view of the enormous risks related to the insufficient access to safe drinking water 
which Cameroonian rural communities are exposed to, a large number of actions has been envisaging 
to improve the life style and to allow every citizen to enjoy its right to healthy water. 
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1.2. Plans of Action for a better Management in the Water Supply Sector in Cameroon 

 Since the beginning of 1990s, Cameroon has begun to implement a series of reforms aiming 
to improve the social conditions among which the access to safe drinking water for every citizen, but 
the personal actions of the State of Cameroon by the past, as regards public health and water supply 
sectors, were not followed by expected results. Today the accent would have been put on an appeal to 
a mutual help including the participation of many actors among which the governmental and local 
authorities, the foreign partners and the target populations. 

1.2.1. Governmental Solutions on the Management in the Water Supply Sector 

 In agreement with the Hague convention on the involvement of governmental authorities in 
the management of water resources (UNEP, 2002) and face to the difficulties experienced by public 
services as regards water supply, Cameroon has been encouraging mutual actions during which the 
governmental authorities are important financial structures for numerous projects as regards the water 
sector. The interventions of foreign partners and nongovernmental organizations (Annex 2) as regards 
the carrying out of projects on the access of water for all and the different campaigns of sensitization 
of population are an asset for the government policies. These governmental strategies consist of: 

 Creating innovative tools for water demand management, water quality improvement and 
adequate water and sanitation technology options; 

 Elaborating financial mechanisms to provides access to water and sanitation among the rural 
and poor urban populations; 

 Exchanging information, partnership and experiences at regional level; 
 Updating of monitoring indicator for the implementation of the MDG for sustainable 

development on potable water and sanitation everywhere on the territory; 
 Promoting public awareness campaigns (Lekunze, 2001; UN-HABITAT, 2006). 

1.2.2. Local Solutions on the Management in the Water Supply Sector 

 In accord with the government’s objectives on the improvement of the rural water supply, 
the local and rural authorities have carried out numerous plans of action such as the financing of many 
projects of monitoring, implementation and maintenance of the water distribution system in the rural 
communities, the creation of local units for a long-term management of the project or the involvement 
of several NGO and other national partners (Annex 3) for sufficient support to provide access to water 
to every rural households. These local strategies consist of: 

 Promoting public awareness campaigns on the social, environmental and economic impact of 
the access to healthy water amongst rural communities; 

 Implementing adequate hydraulic techniques meeting the needs of rural populations such  as 
boreholes, drillings and wells; 

 Creating a water maintenance committee within the local population in order to carry out 
routine supervision and financial monitoring after handing over the project to the target 
community; 

 Providing technical advice and support (Lekunze, 2001; UN-HABITAT, 2006). 
 Some illustration of the results of the efforts of rural authorities and local community 
association for the access to potable water by rural populations are represented in the figure 4 
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Figure 4: Examples of local actions for rural water supply in Cameroon [photo: ps-Eau, 2004, G. Aubourg ps-
Eau, 2005; Vincent Dussaux, 2006; lumiere du monde, 2008] 

 Where there is a certain number of projects on the rural water supply run out today to meet 
the demand of safe water by rural communities, an overview of the different resources, a requisite 
knowledge on the different methods of water harvesting and a monitoring of all the parameters so 
environmental as economic would be a big stage in the choice of the most adapted technique of water 
supply for rural communities. 

1.3. Water Harvesting and Supply System 

 The tradition of collecting, storing and preserving water for various uses has started at the 
dawn of the civilization with the settlements of human populations next to water sources and the 
expansion of agricultural practices. Techniques such as the diversion of “wadi” (1) flow [(1) spate 
flow from normally dry watercourses] practiced in the Negev desert in Israel used to be used back 10th 
century BC or more (Evanari et al., 1971). In Palestine for example, the inhabitants used to build small 
low circular honeycombed walls around their vines so that the mist and dew could precipitate in the 
immediate vicinity of the plants (Nelson-Esch, nd). In Libya, techniques such as the runoff irrigation 
used to be practiced quite often to support farming activities and to sustain the cattle (Prinz, 1996). 

 While most of the practices of water harvesting in the ancient times used to concern the way 
for a better irrigation of the agricultural lands, the historic facts on the other purposes of such systems 
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of water generation have existed. In the ancient Egypt, for example, during the war, the Egyptian army 
used to profit from the desert to win their enemies grace to their vast and ingenious network of 
underground cisterns carved out of solid rock (Avraham and Shimon, 1972; Empereur, 1998). Those 
last ones could retain enough water and sustain populations in fresh drinking water during long 
periods. In Palestine the practice of cisterns for the collection of rainfall was the main (sometime the 
only) source of drinking water (Adelkhaleq and Alhaj, 2007). Sophisticated rainwater collection and 
storage systems were found on the island of Crete during some archeological excavation in the palace 
of Knossos (1700 BC) (Raghavan and Parasuraman, 2007). On the vestiges of the ancient roman 
civilization many rainwater collection systems copied on the Cretan model were found and were 
intended for supplying populations in water of good quality. 

 The retention of surface waters by the means of dams for was frequently experienced by the 
past by populations. In the ancient Egypt (2950-2750 BC), with the development of sciences and 
techniques quite as the expansion of cities, populations used to build dams and  sophisticated drainage 
channels to collect water from the Nile quite enough to meet their needs in fresh waters (Yang et al., 
1999). Until the second half of the 20th century or more, dams have represented one of the water 
harvesting techniques the most used. Moreover the technological progress and the advance of the 
chemical treatment of the water quality have contributed to increase its public interest. 

 Although chlorinated pipe borne water is a trend in many countries all over the world today, 
the methods of water harvesting have evolved in the shadow of the human societies and nowadays are 
regaining more interests since many people are still facing water stress. According to Quadir et al. 
(2007) there is enough freshwater available every year to fulfill the needs of the present population of 
this planet, the understanding of the principles of the water harvesting systems and all the parameters 
surrounding them would allow everyone to get easily access to sufficient amount of water on time. 

1.3.1. Type of Water Harvesting and Supply Systems 

 According to the available water sources and the storage medium, the water harvesting 
techniques can be categorized into four groups: 

 Surface water or runoff water harvesting techniques; 
 Groundwater harvesting techniques; 
 Waste and grey water harvesting techniques; 
 Atmospheric water (Rainwater or fog) harvesting techniques. 

1.3.1.1. Surface or runoff water harvesting techniques 

 They include all the systems that collect, store and conserve surface runoff after rainstorm or 
diverted effluents from streams, rivers or wetlands in open ponds or reservoirs for purposes such as 
irrigation, farming and water supply for human and livestock (NWP, 2007). Practiced two or three 
millennia ago by the past, SWH is still used in many arid and semi arid areas through for example 
Tyrolean weir (2) [(2) water inlet structure in which water is abstracted from the main flow through a 
screen over a gutter] (NWP, 2007) (figure 5). 
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Figure 5: Surface water harvesting systems: A) Man checking the grid at a tyrolean weir, Tanzania B) Tyrolean 
weir taking water for power generation purposes, C) Grid of a tyrolean weir allowing water to filter 
through during its run [photo: D. Bouman, Aqua for all drew from NWP, 2007, Drobir et al., 1999  
and http://agmhp.aseanenergy.org/document.php/document/article/14/23/] 

1.3.1.2. Groundwater harvesting techniques 

 They refer to all the systems increasing the amount of the water that infiltrates into the sub-
soil and/or keeping groundwater resources available for longer periods (NWP, 2007). Briefly they 
represent all the techniques that mimic the natural process of recharging the underground water. 
Practiced in many countries as new sustainable technologies of water management during the last 
century, the technique is available through percolations ponds (3) [(3) artificially created surface water 
bodies, submerging a land area with adequate permeability to facilitate sufficient percolation of 
impounded surface runoff] (Shree, 2008), or sand storage dam (figure 6). 

 
Figure 6: Groundwater harvesting systems: A) infiltration ponds, and B) sand storage dam during wet season 

[photo: G. Tredoux, 2002 and Merel Hoogmoed, 2007] 

1.3.1.3. Waste and grey water harvesting techniques 

 They refer to all the techniques that collect and recycle wastewater for small scale 

A B 

C 
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agriculture (NWP, 2007). In the full sight of the huge amount of the wastewaters wasted every day, 
this system lately implemented all over the world allows the reduction of the wastewater cost, the load 
on valuable groundwater reserves and the drainage burden(figure7) 

 
Figure 7: Agricultural use of grey water [photo: IRCD , 2004; Sorucre: http://www.idrc.ca/en/ev-67757-201-1-

DO_TOPIC.html]  

1.3.1.4. Atmospheric water (rainwater and fog) harvesting techniques 

 Atmospheric water harvesting refers to all the systems that collect water directly where it 
falls as rain or snow, from ground surfaces or rooftops or by intercepting fog (NWP, 2007). This part 
will be discussed in more details in the next chapters. 

2.  INTRODUCTION TO FOG AND RAINWATER HARVESTING 

2.1. Fog-water Harvesting Systems (FWH) 

 Practiced in the past as a non-negligible source of water for drinking or farming purposes in 
many water-stressed areas such as the Atacama Desert (Linacre and Hobbs, 1977) or the Canary 
Islands (Schemenauer et al., 2005), fog harvesting is today a revived practice since it has been 
demonstrated as an affordable water supply system for populations in South Africa, Chile, Namibia 
and others (Olivier, 2002; Schemenauer et al., 2005). 

2.1.1 Background information on fog 

 Fog or “cloud at the ground level” consists of microscopic droplets of water of 1-40µm in 
diameter suspended in the air. Because of their small size and lightness, these undergo a free-fall 
movement of less than 1cm.s-1 to 5cm.s-1 subjected anytime to horizontal transport by the wind 
(Schemenauer et al., 2005). 

 The formation of fog occurs either from the rising - and consequent chilling - of a portion of 
air, or from the loss of heat due to radiation, or else from the mixing of two portions of slightly non 
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saturated air of different temperatures (Schemenauer et al., 2005). Consequently, according to the 
mode of condensation and the movement of the air masses there are three kind of fog:  

Radiation fog is associated with the radiative cooling of the lowest layers of the atmosphere 
during clear and cool nights. It is formed through the existence of a mass of warm, humid air over 
a surface cooled by the release of heat from the ground during the night in a clear, relative calm 
atmosphere (figure 8A). 

Advection fog  results either from the cooling of a warm and humid air until it reaches its dew 
point during its movement across a cold surface or from clouds blown by the wind over mountains 
or hills (figure 8B). 

Orographic fog is formed when warm, damp air moves toward a mountain. As it rises along the 
slope, it expands and is cooled (figure 8C). 

 

Figure 8: Pictures of different types of fog. A) Radiation Fog: B) Advection Fog and C) Orographic fog. 
[Source: www.flickr.com/photos/fionamacginty/1692567438/ and www.capetownskies.com/fog.htm] 

2.1.2 Fog Water Harvesting Principles 

 FWH techniques are based on the simple physical principle that, when an air-vapor mixture 
comes in contact with any cool solid surface – the air-vapor has a higher vapor pressure than the 
equivalent vapor pressure for the temperature of the cooler surface – it results in a flow of water 
molecule to the surface (Mull, 1997). 

2.1.2.1 Factors influencing the quantity and the quality of the fog water 

 The water extraction potential of fog depends on different factors such as: 
 the properties of the fog itself known as the liquid water content (LWC); 
 the climatic conditions among which the wind speed, the frequency of the fog 

occurrence, which is related to the regional atmospheric circulation and the stability and 
the intensity of the thermal inversion processes (Sitoo et al., 1993; Schemenauer et al., 
2005); 

 the aspect of the topography through the presence and the orientation of mountain 
systems. 

 The values of 0.2g m-3, 6m s-1and 6h day-1 respectively for the LWC, the wind speed and the 
duration of the fog occurrence and altitudes of more than 1000m above the sea level are most 
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appropriate for FWH (Schemenauer et al., 2005; Mousavi-baygi, 2008). 

 The quality of the fog water depends on several parameters such as: 
 the composition of the incoming fog water; 
 the material of the collectors; 
 the concentration and the chemical composition of the dry deposition on the collectors 

(Schemenauer and Cereceda, 1992). 

 Fog water upon harvesting meets the drinking-water quality standards of the World Helath 
Organisation (WHO) (see Annex 4) and must be kept free from contaminations until consumption 
(Schemenauer et al., 2005). 

2.1.2.2 Basic concept of the Fog Water Harvesting Systems 

 The FWH systems contain three fundamental components such as: 

The catchment surface which consists of flat rectangular panels of 40-50m2 erected vertically to 
face the horizontal movement of prevailing winds. It is made of an inexpensive, UV-resistant and 
durable plastic mesh - the “Rashel mesh” - woven to allow rapid drainage of the large-sized water 
drops (Schemenauer and Joe, 1989; Schemenauer et al., 2005; Estrela et al., 2007) (figure 9A). 

The delivering system which consists of a collection trough - made of plastic or PVC and installed 
immediately below the panel - and a hose or plastic pipe for the conveyance of the water collected 
to the storage site (Schemenauer et al., 2005) (figure 9B). 

The water storage unit which consists of a closed cistern made of a waterproof reinforced 
material (ferro-cement, mortar, reinforced concrete cement, rubble stone block, plastic or 
fiberglass) and equipped with flow control, cleaning valves, vent and a hermetically sealed 
inspection hatch (Schemenauer et al., 2005) (figure 9C). 

 

Figure 9: The three main components of Fog water harvesting systems [photo: FogQuest, 2005] 
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2.2. Rainwater Collection Systems 

 Rainwater collection (RWC) has been practiced for millennia before any implementation of 
large centralized water supply networks for domestic and agricultural purposes. Today, to help 
mitigate the high pressure on worldwide water resources, many people are turning back to this water 
source by the means of rooftop runoff interception. 

2.2.1 Background information on rainwater 

 Rain or “liquid precipitation” consists of drops of water of 0.5 - 5mm in diameter in a 
vertical free-fall movement of 2 - 9m.s-1. Those water particles undergo the effect of the wind capable 
to change at any moment their angle of fall (Schemenauer et al., 2005). 

 The liquid precipitation results from a disturbance of the cloud microstructure, either from 
the mechanism of collision-coalescence (Pinsky et al., 1999; Pinsky and Khain, 2004) or from the 
Bergeron-Findeisen mechanism (relation between water droplets and ice-crystals) (Bergeron, 1935; 
Findeisen, 1938; Langousis, 2006) and the growth in size of water particles. 

2.2.2 Rainwater Collection Principles 

 Rainwater collection (RWC) techniques are based on the simple principle of gathering all 
water falling on a clean surface and storing it for later uses. 

2.2.2.1 Factors influencing the quantity and the quality of Rainwater 

 The quantity of water that can be yielded from a rainwater collection system depends on the 
rainfall depth and the design of the system (Coombes et al., 2003). 

 The quality of the rain water also depends on: 
 the atmosphere quality (dust particles and other aerosols concentration); 
 the hygiene of the different parts of the collection systems, mainly its large, often low 

angle, catchment surface; 

 Rain water upon harvesting meets the drinking-water quality standards of the World Helath 
Organisation (WHO) (see Annex 5) and must be kept free from contaminations until consumption. 

2.2.3 Basic Concepts of Rainwater Collection 

  The RWC systems contain three fundamental components such as: 

The catchment surface (figure 10A) is the area cantching the free falling rain drops. It consists of 
a clean impervious roof made of non toxic materials, galvanized iron, cement or tin without 
asbestos (Worm et al., 2006; NWP, 2007). 

The delivery system (figure 10B) consists of a system of gutters, made of metallic or plastic 
materials, connected to the sides of the roof. It slopes towards a downpipe and the collection tank. 
It also contains a first-flush diversion system, which allows the beginning of a rain event to be 
diverted away from the storage units as it often carries dry deposition products gathered between 
rain events. 
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The water storage unit (figure 10C) consists of a closed cistern made of a waterproof reinforced 
material (ferro-cement, mortar, reinforced concrete cement, rubble stone block, plastic or 
fiberglass) and equipped with flow control and cleaning valves and a hermetically sealed 
inspection hatch (Schemenauer et al., 2005; NWP, 2007). 

 

Figure 10:  The three main components of rainwater collection systems [photo: http://www.flickr.com/ 
photos/rainwater-collection/2519782385/in/set-72157605226202924; http://www.pixmac.com/ 
picture/pvc+gutter/000000328398; http://www.pixmac.com/picture/dach/000003801626] 

3.  PROJECT OBJECTIVES AND APPROACH 
 The goal of this project is to explore the potential of fog and rainwater harvesting as a low-
cost approach to secure safe drinking water in the rural area of Cameroon, leaving the remaining 
demand - if any - to be provided by the existing supply system. 

 Two characteristic climatic regions of Cameroon have been selected as case-studies; a 
mountainous region of the Western Province for fog-harvesting, and a low-lying area of the Far-North 
Province for rain-harvesting. 

3.1. Project Specific Objectives 

 More specifically, for a representative population size and per capita water consumptions set 
from 10 to 40 l.d-1 (corresponding to the range observed in the Sub-Saharan Africa region), this desk-
assessment aims at: 

1. proposing a low-cost design for a harvesting-storage system based on information 
gathered from the literature and the climatic characteristics of the region where the 
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case study sites are located; and, 
2. assess the proposed system’s efficiency and reliability based on actual monthly 

climatic data series from the case study sites. 

3.2. Study Approach 

 In order to bring some credibility in assessing if fog harvesting and rain collection can 
significantly contributed to securing safe water supply, since building and monitoring the performance 
of the proposed systems is not feasible under the scope of this thesis work, conclusions are based on a 
simulation of the monthly harvest potential of each system as if they had been in operation during 
2001 – 2008 (i.e., based on 96 months of actual temperature, precipitations and wind velocity records). 

4.  MATERIAL AND METHODS 
4.1. Case Study Sites 

 The case study sites have been selected to represent two climatic conditions where 
atmospheric water could be considered to assist securing safe drinking water to Cameroon rural 
communities. The village of Bafou in the Western Province was selected for its mountainous 
topography marked by a mild climate characterized by the incidence of fog and a good raininess all 
over the year. The village of Mora in the Far-Northern Province on the other hand was selected for 
rain collection because it is subjected to a soudano-sahelian climate marked by long periods of drought 
followed by serious heavy rain periods. 

 
Figure 11:  Location of the Case-Study areas. A) Provinces of Cameroon,  B) Bafou area in the West Province,  

C) Mora area in the Extreme-North Province. [map sources: http://commons.wikipedia.com; UN 2004, 
Gilette et al. 2001] 
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4.1.1. Bafou village – Fog harvesting case study 

 Comprised between 5º28’-5º46’ of latitude north and 10º07’-10º11’ of longitude east, the 
chiefdom of Bafou is located in the Menoua department, on the western edge of the West province of 
Cameroon, at 1540m above the sea level. Distinguished by its lengthened shape and with a surface 
area of 196 km2, the territory of Bafou stretches out over 28 km long, from the summit of the 
Bamboutos Mountains in the north to the south headland in Bawouwoua, and 10.5 km wide from 
Jiombou in the west to Sessa-Fotsa in the east (Staal and Davis, 1992). A range of escarpments divides 
the terrain into rough highland and lowland areas. The highland area covers the northern part of the 
chiefdom on 10 km length with elevation ranging from 1,600 to 2,740m (figure 12). The lowland area 
occupy the southern part of the territory on 18 km length, with elevations ranging from 1,400 to just 
under 1,600 m (Bergeret et al., 1988). 

 The climate is humid yet moderate, tempered by the relatively high elevation. Annual 
rainfall averages 1,900 to 2,300 mm, which is spread over an 8.5 month period, beginning in early 
March and ending around mid-November. The annual variation in rainfall pattern is considered the 
least varied in Cameroon (Ducret and Fotsing, 1987; Staal and Davis, 1992; Boon 2008). 

 Bafou represents one of the most populated community groups in the Bamileke country, with 
an average population density between 150 and 200 inhabitants per square kilometre (Fotsing, 1999).  

 The water supply is based on direct extraction from oxbow lakes, streams, private or 
community wells, as well as rainfall. The proportion of villagers connected to the improved facilities 
of water supply such as water fountain, drillings or the services of the national waters company,SNEC 
remains low (Boon, 2008). 

 
Figure 12:  Topography of Bafou [map source: Google Earth (2009)] 

4.1.2. Mora village – Rain collection case study 

 Comprised between11°03’-11°05’of latitude north and 14°09’-14°15’ of longitude east, the 
locality of Mora is located in the Mayo-Sava department on the northwestern part of the Far-North 
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province of Cameroon, at 456m above the sea level. The territory extends over an area of 1,758 km2 
covered partially by plains and very populated mountains (Nguiffo and Mballa, 2008) or massifs of 
which the elevations between 500 and 1,494m (Gubry, 1988). The tropical ferruginous soils are quite 
frequents in the region (figure 13A). 

 The soudano-sahelian climate which prevails in the region is characterized by a monomodal 
pluviometry of variable duration and intensity – the annual average rainfall range between 400 and 
1,200mm - spreading over a 4.5-5 months period (IRAD, 2008) – beginning in May and ending 
around mid-October. 

 Mora represents the less populated district of the Mayo-Sava department in the Far-north 
province of Cameroon, with about 8,421 inhabitants (Nguiffo and Mballa, 2008). Figure 13B shows 
the organisation system of the rural habitat in the sub-region.  

 The water supply of the local population is made through direct extraction from streams, 
private or community wells, rainfall or runoff waters during floods. The proportion of villagers 
connected to the improved facilities of water supply such as water fountain, drillings or the services of 
the national waters company SNEC remains very low. 

 
Figure 13: Panoramic view of the geography of Mora A) Topography of Mora B) Organisation scheme of the 

rural habitat in Mora offering a suitable implementation site for rain collection [map source: Google 
Earth (2009), photo: lecamerounais (2007)] 

4.2. Climatic and Meteorological Data 

 Difficulties in securing meteorological data series from the “Direction de la Météorologie 
Nationale du Cameroun” meant that individual monthly data from two Internet-based weather service 
providers (www.wunderground.com/ and http://freemeteo.com) were manually transferred to a 
Microsoft Excel spreadsheet. It was decided to use the 2001 - 2008 period since it was the only time 
interval for which temperature, rainfall depth, relative humidity and wind speed of both regions and 
surroundings had continually been reported. All data in a table format can be found in Annex 6. 
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4.2.1. Temperature 

 Between 2001 and 2008, monthly average temperature in the locality of Mora shows a slight 
bimodal distribution with lower temperature in August and January (ca. 26°C) and warmer periods 
between February and June (max. April ca. 34.6°C) and September and December (max. November 
ca. 28°C). In comparison, the locality of Bafou is cooler and experiences a slight seasonal variation 
with a maximum around February (ca. 22.7°C) and a minimum around August (ca. 16.9°C) (Fig. 14). 
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Figure 14:  Monthly average temperature in Bafou and Mora (data 2001-2008) 

4.2.2. Rainfall  

 Between 2001 and 2008, monthly average precipitations in both Mora and Bafou show 
distinct seasonal variations with maximums in August (ca. 210mm) and September (ca. 340mm) 
respectively (Fig. 15). While Bafou experience regular rainfall all year round, the locality of Mora has 
highly variable rainfall and a distinct short dry season from December to March. 
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Figure 15:  Monthly average rainfall in Bafou and Mora (data 2001-2008) 

4.2.3. Relative humidity 

 Between 2001 and 2008, as for precipitation, the average monthly relative humidity in the 
locality of Bafou shows distinct seasonal variations with maximums in July-August (ca. 93.1%) and 
minimums in December-January (ca. 62.6%) (Fig. 16). As humidity is not a key parameter in 
determining rain harvesting potential, the information for the locality of Mora has not been retained. 
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Figure 16:  Monthly average Relative Humidity in Bafou (data 2001-2008) 

4.2.4. Wind velocity 

 Between 2001 and 2008, monthly average wind velocity in the locality of Bafou shows 
distinct seasonal variations with a maximum in September (ca. 11m.s-1) and period of low wind (ca. 
2m.s-1) from December to March (Fig. 17). As wind is not a key parameter in determining rain 
harvesting potential, the information for the locality of Mora has not been retained. 
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Figure 17:  Monthly average wind velocity in Bafou (data 2001-2008) 

4.3. Dimensioning of Fog Water Harvesting Systems 

 The number of fog collectors required for a specified demand, the volume of water yielded 
by these collectors and the capacity of the stocking cisterns are determined in accordance to the 
method of Schemenauer and Joe (1989), Karkee (2005) and Dr. Robert Schemenauer from FogQuest, 
Toronto, Canada (personal communication 2009). 

4.3.1. Potential fog harvesting flow rate 

 The potential for fog collectors to harvest water from fog depends not only on wind speed, 
fog richness in water particles or the duration of the fog occurrences, but also on the effectiveness of 
the material to capture and drain water droplets. 

 The water flow rate (Q) recorded at a fog collector level, in liter per square meter per day 
(l.m-2.d-1), is established by: 

(Eq. 1)    EtvLwcQ ***=  

where: 
Lwc = the liquid water content of the fog in gram per cubic meter (g.m-3) 
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(see annex 7) 
v = the wind velocity in meter per second (m.s-1) 
t = the duration of the fog occurrence per day 
E = the efficiency of the collector net, here set according to Schemenauer 

(personal communication, 2009) at 60%  

4.3.2. Required number of collectors 

 The total collector-net area must first be assessed based of the population size to be serviced, 
their per capita water consumption and the potential fog harvesting flow rate previously established. 

 The total collector area (St), in square meter (m2), is defined as: 

(Eq. 2)    
Q

CN
S p

t

*
=  

where: 
N = population who should be supplied in freshwater from the capture of the fog 
Cp = the daily water demand in liter per capita per day 
Q = the water flow rate, in l.m-2.d-1, according to Equation 1 

 

 The total number of fog collectors (Ct) can then determined by setting the size of each unit’s 
catchment surface: 

(Eq. 3)    
A
SC t

t =  

where: 
St = the total collector area, in m2, according to Equation 2  
A = the area of a fog collector in square meter (m2) 

4.3.3. Total water-harvesting potential of the collector system 

 Because the entire structure can collect both fog and rainwater during rainy seasons and 
periods of low precipitations – since any solid surface that stands on the path of water droplets 
contained in fog and/or water drops from rain represents a potential collecting area for the whole 
system – the overall water generation stems from fog (through the collector-net) and rain captured by 
both the collector net and the collecting trough at the base of the net. 

 The total volume of water (VT) emerging from the entire system per day is therefore: 

(Eq. 4)    gnfT VVVV ++=  

where: 
Vf = the volume extracted from the fog, as computed through Equation 5 
Vn = the volume of rainwater falling on the capture-net, as assessed through Equation 6 
Vg = the volume of rainwater directly falling in the gutter placed at the base of the 

capture-net, as computed through Equation 7 
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 The daily amount in liter of water stemming from the capture of fine droplets of water 
contained in fog (Vf.) has already been dimensioned to satisfy the daily population water requirement 
through equations (2) and (3), and therefore is defined as: 

(Eq. 5)     ACQCNV tpf *** ==  

 The daily volume in liter of water stemming from the capture of drops of water by the net of 
fog collectors during rain events (Vn) is expressed as:  

(Eq. 6)     '* tQV nn =     with    AICCQ tn ***=  

where: 
Qn = the water flow rate, in liter per day (l.d-1), stemming from the interception 

of rain drops by the net of fog collectors 
C = the runoff coefficient of the material used to make the net, here set 

according to Schemenauer and Joe (1989) to 1.0 
I = the intensity of the rain event in millimeter per day (mm.d-1) 
t’ = the time it rains during the day (expressed in fractions of days) 

   
 The daily amount of water, in liter, stemming from the interception of water drops by the 
gutter during rain events (Vg) is assessed by: 

(Eq. 7)    '* tQV gg =     with    IAQg '*=  

where: 
Qg = the water flow rate, in liter per day (l.d-1), stemming from the interception 

of rain drops by the gutter based on the circular culvert geometry as follow: 

A’ = the wetted area of the gutter in square meter (m2) set as: 

(Eq. 8)    LTA *'=  
where: 

L = the length of the gutter (m) 
T = the top width (m) of the water surface in the gutter 

computed as: 

(Eq. 9)    )(2 ydyT −=  

where: 
d =  the diameter of the gutter (m) 
y =  the height of water in the gutter represented by: 

(Eq. 10)    )]
2

cos(1[*
2

θ
−=

dy     with    rad
5

2πθ =  

4.3.4. Total volume of storage tank required 

 Determination of the volume of storage tanks required to ensure sufficient water supply to 
the set population is dependant on the duration of the water-stressed period, the targeted per capita 
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consumption during that period and finally, a suitable turnover rate that guarantee a steady renewal of 
the stored water within the tanks. Thus the total volume of storage is defined as the cumulating 
difference between the monthly system total water harvesting potential and the total water 
consumption, from which the turn-over rate is subtracted. 

 The volume of the storage tank (Vst), in liter, is therefore computed as: 

 (Eq. 11)     ftCNVV npT

n

n
st n

−−= Σ
=

]''*)*([
1

 

where: 
N = population who should be supplied in freshwater from the fog capture 

system as set in Equation 2 
Cp = the daily water demand in liter per capita per day as set in Equation 2 
VT = the total volume of water, in liter, produced by the whole system according 

to Equation 4 
n = the month during which the water supply is realized. 
t’’ = supplying time during the month (expressed in days) 
f = the turn-over rate keeping water clean within the storage unit and at the 

same level. It is defined as: 

(Eq. 12)     TpT VCNVf /)*( −=  

4.4. Dimensioning of Rainwater Collection Systems 

 The volume of rainwater produced by the system is assessed through the Rational Equation 
and the dimentioning of the required storage set in accordance to the method of Karkee (2005) as 
demonstrated before. 

4.4.1. Potential rainwater harvesting flow rate 

 The potential for rooftops to collect rainwater is dependent not only on the area of the 
interception surface and the intensity of the rain, but also on the nature of the material used to drain 
water drops with the least resistance possible. 

 In accordance to the Rational Equation, the potential water flow rate (Q), in liter per day (l.d-

1), stemming from the capture of rain drops by the rooftop is assessed by: 

(Eq. 13)    AICQ **=  
where: 

C = the runoff coefficient of the roof made material, here set according to 
Karkee (2005) at 0,85 

I = the intensity of the rain, in millimetre per hour (mm.h-1) 
A = the catchment surface in square meters (m2) 
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4.4.2. Total water-harvesting potential of the collector system 

 The total volume of water (VT), in liter (l), that can emerge from the entire system is 
computed through the mathematical equation: 

(Eq. 14)    grT VVV +=  

where: 
Vg = the volume of rainwater directly falling in the gutter placed at the base of 

the capture-net, as computed through Equation 7 
Vr = total amount of water, in liter (l), stemming from the drainage area after a 

certain time of rainfall is expressed as: 

 (Eq. 15)    tQVr *=  
where: 

Q = the water flow rate according to the equation (13) 
 t = the time it rains during the day (expressed in fractions of days) 

4.4.3. Total volume of storage tank required 

 As previously established for the fog-harvesting method, the required storage volume is a 
function of the length of the water-stressed period, the targeted per capita consumption during that 
period and a suitable replacement rate within the storage tanks.  

Thus the total volume of storage is defined as the cumulating difference between the monthly system 
total water harvesting potential and the total water consumption, from which the turn-over rate is 
subtracted. 

 The volume of the storage tank (Vst), in liter (l), is determined as previously described in 
equation (11). 

(Eq. 11)     ftCNVV npT

n

n
st n

−−= Σ
=

]''*)*([
1

 

where, this time: 
N = population to be supplied from the rainwater harvesting system 
Cp = the daily water demand in liter per capita per day 
VT = the total volume of water, in liter, produced by the whole system according 

to Equation 14 
n = the month during which the water supply is realized. 
t’’ = supplying time during the month (expressed in days) 
f = the turn-over rate keeping water clean within the storage unit and at the 

same level. It is defined as: 

(Eq. 12)     TpT VCNVf /)*( −=  

4.5 Expected Efficiency Assessment 

 Assessment of the expected performance of the harvesting systems is based on a simple 
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simulation of what would have been the monthly water-yield of the selected designs if they had been 
in operation during the 2001-2008 period (i.e., based on 96 months of continuous temperature, 
precipitations and wind velocity records), considering an increasing per capita daily consumption of 
water of 10 to 40 l.d-1.  

 The simulated cumulative water-surplus generation capacity of the system (i.e., the 
difference between the water-yield and the water consumption) over a year – set from the beginning of 
the rainy season or from the month with the lowest precipitation – is then used to assess if the 
generated water supply can meet the demand during the water-stressed period. It is also used to 
determine if enough water is generated to accommodate for frequent flushing of the storage units to 
removed sediment (i.e., quick withdraw from the bottom of the reservoirs). 

 Finally, this cumulative water-surplus generation capacity is then plotted over the entire 
simulated operation period (2001-2008) and its trend – defined by the slope of a linear regression – is 
used to compare water-surplus generation potentials of a system under increasing per capita daily 
consumption (i.e., 10 to 40 l.d-1). 

 An estimate of implementation cost – based on ongoing rates in Cameroon – is provided as 
part of the discussion on the feasibility of using both fog and rainwater harvesting as low-cost 
approaches to securing safe drinking water. 

5.  RESULTS AND DISCUSSIONS 
5.1. Fog Harvesting in Bafou 

5.1.1. Potential Location and Suggested Collector Design 

 The emplacement sites of the fog collectors are chosen on the basis of topography 
characterized by the clearness of the space for a free flow of wind and dominated by mountain systems 
in permanent contact with the base of the cloud, where the heating emanating from the terrestrial 
surface of those mountains below that area will evaporate the fog droplets. The best area for fog water 
collected to be installed is generally in the second third of the fog layer, in other words on ridgelines 
between 700 and 900m (Schemenauer et al., 2005). Figure 18 shows the potential placement sites of 
the fog collectors on the whole region of Bafou that are suggested by this study. 



 
26

 
Figure 18:  Potential locations for fog harvesting in Bafou (base-map from Gillette et al. 2001). Icons 

representing collector-nets indicate selected locations by this study. 

 The proposed flat rectangular “Raschel mesh” panel of the fog water collector will require at 
least 15m of horizontal space for its installation and will be 4m high. It is supported by 6.5m long 
posts made of galvanized steel of diameters around 12cm at the top and 20cm at the base, buried at 
least 50cm in the soil and reinforced with rocks. Thanks to the iron loops welded onto the posts, 6mm 
diameter stranded galvanized steel cables are used to maintain firm the whole system. 

 Below the net of the fog water collector, a trough made of a plastic material and of semi 
circular section of 150mm in diameter is connected. The trough is sloping towards a hose or 
polyethylene pipe with an opening of 32mm in diameter. The pipe network simply follows the slope 
imposed by the topography of the region towards the reservoir. The figure 19 presents a schematic 
overview of the whole system design and layout. 

 
Figure 19:  Schematic representation of a fog-harvesting set-up 
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5.1.2. Assessment of the Water Harvesting Potential 

 The main objective of this part of the project is to come up with a system able to meet the 
basic requirement of 2,500 inhabitants with a per capita water consumption of 40 liters of freshwater 
per day. To explore the feasibility of the selected system in period of severe water stress, per capita 
daily consumptions between 10 and 40 l.d-1 (corresponding to the range observed in the Sub-Saharan 
Africa region) are used in the assessment. 

 As a safety factor, an hypothetical per capita water consumption of 80 liter per day is set as a 
target in the calculation of the minimal number of fog collectors required to meet the objective. Since 
the entire structure can collect both fog and rain water, the total potential water harvesting is 
considered as the combination of the amount of water generated from fog (through the collecting-net) 
and rain captured by net and trough the collecting gutter placed the base of the net. 

5.1.2.1. Daily water harvested from fog per m2 of collecting-net 

 From equation 1, the potential daily water harvest from fog in liter per m2 of collecting-net 
was assessed from each monthly average wind speed recorded from 2001 to 2008, a nominal duration 
of fog occurrence of 6h per day, a nominal fog liquid water content of 0,26 g m-3 (Figure 20; value 
related to the altitude of the highest mountainous massif of the region: Mont Bambouto) and a mesh 
capture efficiency of 60% for the Rashel mesh material; all values suggested by Dr. Robert 
Schemenauer from FogQuest, Toronto, Canada (personal communication, 2009). 

 
Figure 20: Numeral model depicting the variation of the fog liquid water content with the altitude and the 

distance (base-graphic source: Schemenauer et al., 2005) 

 Figure 21 show that the lowest water harvesting rates from fog only per m2 of collector are 
expected between December and March, with daily rates ranging between 6,7 l and 8,4 l per m2 of 
collector. Maximum harvesting rates are expected to reach 30 to 38,8 l.m-2.d-1 during September, the 
rainiest month of the year (see Annex 7 for monthly values for individual years, 2001-2008). 
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Figure 21:  Potential daily water harvesting rate from fog only per m2 of collector-net over the year (monthly 

average and standard deviation from 2001-2008 data series) 

5.1.2.2. Number of collector units required 

 From equation 2 and 3, the number of collector units required to meet the village’s 2,500 
inhabitants daily water requirement of 40 l d-1 per capita with a security factor of 2x (i.e., 80 l d-1 per 
capita) was assessed from each monthly water harvest potential flow rates previously calculated (l m2 
d-1), based on a collector made of 60m2 of net (i.e. 4m high x 15m long, the minimum recommended 
length by Dr. Robert Schemenauer from FogQuest, Toronto, Canada; personal communication 2009). 

 As shown in figure 22, an average of about 443 collectors (range: 495-247) would be 
required during the driest months of the year (December-March) to meet the target demand of 80 l d-1 
per capita, while as expected the lowest number (ca. 98; range 110-86) would be required at the peak 
of the rainy season in September (see Annex 7 for monthly values for individual years, 2001-2008). 
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Figure 22:  Number of collector (60m2) required to meet the population water requirement (2,500 inhabitants; 

design per capita consumption of 80 l d-1) from fog only over a year [monthly average and standard 
deviation from 2001-2008 data series]. 

 Because the aim of this project is to generate a low-cost solution, the value of 86 fog 
collectors has been retained for the remaining of the simulation in order to see if the minimum 
material investment could meet our goal of an alternative solution for supply drinking water as cheap 
as possible. 

5.1.2.3. Additional water harvest from the entire Collector structure 

 The daily volume of water produced by the entire system has taken into consideration the 
fact that every component of the system represents a potential catchment area for water droplets during 
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foggy conditions or water drops during rain events, especially the net and the gutter. This was assessed 
using equations 4 to 10. As for the fog harvesting rates previously assessed, the maximum water 
generated daily by the system is expected at the peak of the rainy season in September (average ca. 
235 m3.d-1; max: 263,7 m3.d-1), with about 25% of the volume collected as rain by the net (Figure 23). 
However, the rain contributes proportionally the most in March-April (ca. 39-40%) while its smallest 
contribution is as expected observed during the driest period of the year (ca. 5-8%). Overall, rain 
caught by the collecting-gutters never exceeds 1% (min. 0,1%). Figure 18 also indicates that the 
proposed system could only sustain the target water requirements of 40 l.d-1 for ca. 6 months between 
May and October, while a lower per capita daily consumption would have to be adopted to ensure 
sufficient supply during the drier months (see Annex 7 for monthly values for individual years, 2001-
2008).  
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Figure 23:  Potential daily total water harvest from the collector network (86 units) over the year [monthly 

average and standard deviation from 2001-2008 data series]. The blue zone indicates the amount of 
water necessary to sustain 2,500 inhabitants with a per capita consumption between 10 and 40 L d-1. 

5.1.2.4. Water surplus generation capacity and Cumulative water reserve  

 The water generation capacity of a system of water production can be defined as the 
characteristic of this system to still generate some water after the withdrawal of the volume needed by 
the consumers. In other words, the monthly water surplus generation capacity corresponds to the 
cumulative difference between the withdrawal of water by consumers and the production of water by 
the whole system. Figure 24 provides an idea of what could have been the water-surplus generation 
capacity of the whole system if it had been in operation in 2001-2002 (starting from a rainy season) if 
per capita consumption had been set between 10-40 l.d-1.  

 The simulation shows that, although the daily water balance would be negative during the 
dryer months, the system could easily provide year-round water supply for the 2,500 inhabitants once 
it would have been operated for one rainy season if per capita consumption remained below 30 l.d-1. It 
also indicates that per capita consumption would have to be significantly reduced during water-
stressed months if water use during the remaining of the year was in excess of 35 l.d-1, and that the 
system could not cope with a per capita consumption in excess of 40 l.d-1 as it would as it would 
barely generate enough water to supply a strict per capita consumption of 10 l.d-1. 
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Figure 24:  Simulation of the potential daily water-balance and surplus-generation over 24 months starting at the 

rainy season, considering a daily per capita consumption of A) 40 l.d-1; B) 35 l.d-1; C) 30 l .d-1;  D) 20 
l.d-1 and E) 10 l.d-1 [monthly average from 2001-2008 data series]. The blue zone indicates the 
amount of water necessary to sustain 2,500 inhabitants. 

  If the simulation is carried out on the 8 years of actual climatic data available, it can be 
observed that although average daily water harvest rates for the same month has significantly varied 
from year to year, the overall generation capacity of the system would have been positive as long as 
per capita consumption did not exceed 35 l.d-1(Figure 25).  
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Figure 25:  Simulation of Bafou Fog-Harvesting System Performance if it had operated 2001-2008. Potential 

Total Cumulative Water Surplus Trend for daily per capita consumption of A) 40 l.d-1; B) 35 l.d-1; C) 
30 l.d-1; D) 20 l.d-1 and E) 10 l.d-1 

  Table 3 shows a comparison of the monthly water surplus generation potential (in m3) of the 
system, defined as the slope of a linear regression of the cumulative water-surplus generation capacity, 
for various per capita daily water consumptions. It can be observed that the system would over an 
entire year produce two times more water then required if per capita consumption was ca. 20 l.d-1, 
while only about 5% more then the required volume would be generated if it was 40 l.d-1. 

Per capita consumption 
(2,500 inhabitants needs) 

Potential Total Cumulative Water 
Surplus Trend 

Linear Regression 

40 l / day (3 050 m3/mth) ca. 158,4 m3/mth Y = 158,4 x  +  3692,8 (R2: 0,654) 

35 l / day (2 669 m3/mth) ca. 538,6 m3/mth Y = 538,6 x  +  3697,9 (R2: 0,956) 

30 l / day (2 288 m3/mth) ca. 918,8 m3/mth Y = 918,8 x  +  3702,9 (R2: 0,985) 

20 l / day (1 525 m3/mth) ca. 1 679,2 m3/mth Y = 1 679,2 x  +  3713,1 (R2: 0,995) 

10 l / day (763 m3/mth) ca. 2 439,7 m3/mth Y = 2 439,7 x  +  3723,3 (R2: 0,998) 

Table 3: Equations of the potential total cumulative water surplus trend according to each per capita water 
consumption (Bafou’s fog harvesting system) 

5.1.2.5. Volume and number of the stocking cisterns 

 Determination of the size of the stocking citterns has been made using equation 11 based on 
the assumption that a per capita water consumption of 20 l.d-1 has to be maintained during 6 months of 
severe water stress.  

 To meet our expectations, it has been estimated that a total amount of 9,000,000 liters or 
9,000 m3 would be enough to secure safe water supply. 

 By keeping in mind the main goal set earlier, the storage unit would consist of ten cisterns of 
cylindrical shape disposed in cluster and functioning in network with connecting pipes. Each tank 
would have a capacity of 900,000 liters or 900 m3 and would be 5 m height and 7.6 m in radius. Figure 
26 presents a schema of what could be the organisation of the storage units. 
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Figure 26:  Example of a network organization of the interconnected network 

 

 A simulation of the cumulative water reserve shows that it would have initially taken 
between 3 to 7 months to fill-up the 9 000m3 storage unit depending on the prevailing per capita water 
consumption with, as demonstrated earlier, the system being unable to cope with a water demand of 40 
l.d-1 per person (Figure 27). It also indicates that, if per capita consumption exceeds 30 l.d-1, only 
minimal turn-over (i.e., the amount of water being replaced while the storage is full) would be possible 
during the driest months of the first year but that the turn-over potential would increase during the 
subsequent year. It also indicates that enough water is available for total draw-down and cleaning of 
the reservoir modules during the rainy seasons. 
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Figure 27: Simulation of the potential Cumulative Monthly Water Reserve (m3) for the first 2 years of a per 
capita consumption of A) 40 l.d-1; B) 35 l.d-1 C) 30 l d-1; D) 20 l.d-1 and E) 10 l.d-1; population 2,500 
inhabitants equipped with 86 collectors units of 60m2 nets [monthly average and standard deviation 
from 2001-2008 data series]. The red line indicate the selected total volume of the storage tanks 
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5.1.2.6. Cost assessment of Bafou’s fog-harvesting system 

 By keeping in mind that this project aims to promote an inexpensive and easy way to get 
freshwater to meet the needs of a rural population, the next step is to assess the construction cost of the 
proposed system. Based on actual pricing from Cameroon, converted from Central Africa franc (CFA) 
to US dollars, a total amount of $ 45,000 would be necessary for building and operating the whole 
system. Table 3 presents the list, unit price and cost of all materials that would be required. 

 Unit price Total price 

Pipes-gutters (PVC) $ 9.00/4m $ 3600 

Caoutchouc-pipes $ 0.30/m $ 150 

Outlet & Inlet water devices $ 1.00/unit $ 200 

Mesh nets $ 1.25/m2 $ 6 750 

Galvanized steel posts $ 25.00/unit $ 4 300 

Iron loops 

Iron rods (Φ10mm) 
$ 10.00/rod $ 500 

Steel cables $ 1.50/m $ 5 700 

Rocks $ 70.00/truck $ 140 

Cement $ 10.00/50kg $ 500 

Sand $ 110.00/truck $ 440 

Fine gravels $ 130.00/truck $ 260 

Structural Materials

Red clay brick (4.5"x9"x2.5") $ 0.10/brick $ 17 000 

Transport - $ 0.5/km $ 200 

Labor - - $ 4 660 

Cleaning 
Maintenance 

Chlorine treatment 
$ 600/year $ 600 

  Total $ 45 000 

Table 3: Realization estimation-cost of the Bafou’s fog  water harvesting system 

5.2 Rainwater Collection in Mora 

5.2.1. Potential Location and Suggested Collector Design 

 Based on dimensions of traditional family housing complex of the region, the catchment area 
involved in the rainwater collection system at the household level will be a roof made of corrugated 
aluminum sheets of 200 m2 (Figure 28). 

 From the sides of the roof, a PVC gutter of 150mm in opening is attached by means of 
brackets. A galvanized steel screens is installed at the open section of the gutter will prevent clogging 
by removing big particles such as leaves. The gutter is sloping towards an opening which 
communicates with a downpipe of circular section of 60mm in diameter. A first flush water diverter is 
installed in the system to achieve a good quality of the water by preventing the first flush of water, 
which may contain contaminants from the roof from entering the cistern. 

 Based on the fact that the study area is subjected to high heats almost all over the year due to 
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high solar radiation during the dry season, the top of the cistern proposed in the project will be made 
of transparent plastic material in order to promote the treatment of the stored water by UV radiation. 

 
Figure 28:  Schematic representation of a rainwater collection set-up 

5.2.2. Assessment of the Potential Rainwater Collection 

 The main objective of this part of the project is to come up with a system able to meet the 
basic requirement of a small traditional family of 12 people (grand-parents, husband, wifes and kids) 
with a per capita freshwater consumption of 30 l.d-1. Because rain harvesting is more reliable then fog-
harvesting, no safety factor is used in this assessment. As for the previous location, the feasibility of 
the selected system in period of severe water stress, is explored for per capita daily consumptions 
between 10 and 40 l.d-1 (corresponding to the range observed in the Sub-Saharan Africa region). 

5.2.2.1. Daily water harvested from the roof 

 Daily water harvest in liter from the 200 m2 roof was assessed from equation 13 using each 
monthly average rainfall depth recorded from 2001 to 2008 and a nominal runoff coefficient of 0.85. 

 Figure 29 shows that, in accordance to the annual precipitation distribution, reliable supply 
can only be expected for about 7 months of the year. Average rain harvest rates between ca. 800 - 
1 200 l.d-1 are possible during June-September with maximal values (1 998 l.d-1) recorded in June (see 
Annex 8 for monthly values for individual years, 2001-2008). 

 
Figure 29:  Potential daily water collected from rooftops over the year [monthly average and standard deviation 

from 2001-2008 data series].  
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5.2.2.2. Daily volume of water generated by the entire system 

 As for the fog-harvesting system, the daily volume of water produced by the entire system 
must take into consideration the fact that both rooftop and gutter represents potential catchment areas 
for water drops during rain events. It has been computed using equation 13 to 15.  

 Figure 30 demonstrate that, contrary to fog-harvesting, gutters can only contribute a very 
small amount of water to the overall harvesting capacity of the system (max. 1%). 
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Figure 30:  Potential daily total water harvest from the collector roofs over the year [monthly average and 

standard deviation from 2001-2008 data series]. The blue zone indicates the amount of water 
necessary to sustain 12 inhabitants with a per capita consumption between 10 and 40 l.d-1. 

5.2.2.3. Water surplus generation capacity 

 As previously defined, the water generation capacity is function of the cumulative difference 
between the monthly withdrawal of water by consumers and the production of water by the whole 
system. Figure 31 provides an idea of what could have been the water-surplus generation capacity of 
the whole system if it had been in operation in 2001-2002 (starting from a rainy season) if per capita 
consumption had been set between 10-40 l.d-1. 

 The simulation shows that, although the daily water balance would be negative during the 
dryer months, the 200 m2 roof could easily provide year-round water supply for the 12 inhabitants 
once it would have been operated for one rainy season if per capita consumption remained below 25 
l.d-1. However the per capita water consumption cannot exceed 30 l.d-1 if a proper reserve rate has to 
be maintained and if the minimal value of the water necessary to sustain an individual must not be 
reached, i.e. 10 l.d-1 (limit of the blue zone). The simulation also shows that the system could not cope 
with a per capita consumption in excess of 40 l.d-1. 
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Figure 31:  Simulation of the potential daily water-balance and surplus-generation over 24 months starting at the 

rainy season, considering a daily per capita consumption of A) 40 l.d-1; B) 30 l.d-1; C) 25l.d-1; D) 20 l 
.d-1and E) 10 l.d-1 [monthly average from 2001-2008 data series]. The blue zone indicates the amount 
of water necessary to sustain 12 inhabitants. 

 If the simulation is carried out on the 8 years of actual climatic data available, it can be 
observed that although average daily water harvest rates for the same month would have widely varied 
from year to year, the overall generation capacity of the system would have been positive as long as 
per capita consumption did not exceed 30 l.d-1(Figure 32). 
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Figure 32:  Simulation of Mora’s Rainwater collection System Performance if it had operated 2001-2008. 

Potential Total Cumulative Water Surplus Trend for daily per capita consumption of A) 34 l.d-1; B) 
30 l.d-1; C) 25 l.d-1; D) 20 l.d-1 and E) 10 l.d-1 

 As for fog-harvesting, table 4 shows a comparison of the monthly water surplus generation 
potential (in m3) of the system, defined as the slope of a linear regression of the cumulative water-
surplus generation capacity, for various per capita daily water consumptions. It can be observed that 
the system would over an entire year produce close to 75% more water then required if per capita 
consumption was ca. 20 l.d-1, while only about 15% more then the required volume would be 
generated if it was 30 l.d-1 – the target water supply. 

Table 4: Equations of the potential total cumulative water surplus trend according to each per capita water 
consumption (Mora’s rainwater collection system) 

Per capita consumption 
(12 inhabitants needs) 

Potential Total Cumulative Water 
Surplus Trend 

Linear Regression 

34 l / day (12,44 m3/mth) ca.0,2 m3/mth Y = 0,187 x  +  20,25 (R2: 0,022) 

30 l / day (10,98 m3/mth) ca. 1,7 m3/mth Y = 1,65 x  +  21,75 (R2: 0,633) 

25 l / day (9,15 m3/mth) ca. 3,5 m3/mth Y = 3,47 x  +  23,64 (R2: 0,885) 

20 l / day (7,32 m3/mth) ca. 5,3 m3/mth Y = 5,30 x  +  25,52 (R2: 0,947) 

10 l / day (3,67 m3/mth) ca. 9 m3/mth Y = 8,95 x  +  29,29 (R2: 0,981) 
 

5.2.2.4. Volume and number of the stocking cisterns 

 Determination of the volume of water that has to be stored and the size of the stocking 
citterns was been made using equation 11, based on the assumption that the system would be able to 
ensure a per capita water consumption of 30 l.d-1 in case of severe water stress for a period of 1 year. 

 To meet our requirement of a low cost solution, it has been estimated that a total amount of 
131 400 liters or 131,4 m3 will be enough to secure safe water supply.  

 The proposed storage unit consists of two cisterns of cylindrical shape functioning in 
network through inter-connecting pipes. Each tank has a capacity of 70,000 litres or 70 m3 and would 
be 3.6 m height and 2.5 m in radius. The overall layout of the storage tanks could be similar to that of 
the fog-harvesting system (Figure 27). 

 A simulation of the cumulative water reserve shows that it would have initially taken 
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between 3 to 6 months to fill-up the 140 m3 storage unit for respectively 10 and 33 l.d-1 per capita 
water consumption (20 months for 34 l.d-1). As demonstrated previously, the system would be unable 
to cope with a water demand larger then 34 l.d-1 per person (Figure 33). Below that demand, turn-over 
would be ongoing all year once the system has first filled-up. It also indicates that enough water is 
available for total draw-down and cleaning of the reservoir modules during the rainy seasons. 
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Figure 33:  Simulation of the potential Cumulative Monthly Water Reserve (m3) for the first 2 years for a per 

capita consumption of A) 34 l.d-1; B) 30 l.d-1 C) 25 l d-1; D) 20 l.d-1 and E) 10 l.d-1; population 12 
inhabitants belonging to a household of 200m2 roof catchment area [monthly average and standard 
deviation from 2001-2008 data series]. The red line indicate the selected total volume of the storage 
tanks 

5.2.2.5. Cost assessment of Mora’s rainwater collection system 

 By keeping in mind that this project aims to promote an inexpensive and easy way to get 
freshwater to meet the needs of rural population, the entire realization of the system has to deal with 
first of all the financial aspect of each household and secondly to promote the use of local material in 
the concept. After all calculations and debits, a total amount of $ 2,250 would be necessary for 
building and operating the whole system. The table 6 presents the list, the unit and total prices of all 
materials that would be required. 

Table 5: Realization estimation-cost of the Mora’s rainwater collection system 
  Unit price Total price 

Pipes-gutters (PVC) $ 9.00/4m $ 180 

Caoutchouc-pipes $ 0.30/m $ 6 

Outlet & Inlet water devices $ 1.00/unit $10 

Galvanised gutter screens (6"x36") $ 3.0/unit $ 264 

First flush diverted devices $ 50/unit $ 100 

Iron rods (Φ10mm) $ 10/rod $ 200 

Cement $ 10.00/50kg $ 250 

Fine gravels $ 130.00/truck $ 130 

Structural Materials 

Bricks (4.5"x9"x2.5") $ 0.10/brick $ 850 

Labor - - $ 220 

Cleaning 
Maintenance 

Chlorine treatment 
$ 40/thrice a 
year $ 40 

  Total $ 2250 

5.3. Interpretation and Discussions 

 A look at the graphs regarding the distribution of the average potential daily water harvesting 
rates (figure 21) and the potential daily total water production (figure 23) of the fog water harvesting 
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system indicates that it ranged from an average of 7,4 l.m-2.d-1 (with minimal values of 6,7 l.m-2.d-1) 
during periods of low fog incidence to 34,1 l.m-2.d-1 (with a maximal value of 38,8 l.m-2.d-1). This 
compares well to values obtained by other studies on the implementation of fog collection 
technologies with harvesting rate 0-27,7 l.m-2.d-1 in Chile (Schemenauer and Cereceda, 1991, 1994), 
0.0-49,97 l.m-2.d-1 (Abdul-Wahab et al., 2007) in the desert and mountainous region of Dhofar in the 
Sultanate of Oman, and 0,9-22,9 l.m-2.d-1 (Gandhidasan and Abualhamayel, 2007) in the Kingdom of 
Saudi Arabia. This suggests that if our system had been in function in Bafou during 2001-2008, the 
total volume of water yielded per collector unit could have realistically varied on average from ca. 480 
to 2 750 l per day, which strongly support the applicability and feasibility of this system in this region 
of Cameroon. 

 Since an accent was put on using the minimum number of collector-units (89) to generate 
enough water to secure supply of 2,500 individuals in a very economical way, a look at the results 
arising from our choice of design once more confirm the feasibility of implementing such system in 
the sub-region of Bafou since, Shemenauer and Cereceda (1991, 1994) in the mountains of Chile 
succeeded in supplying each member of a 330 souls rural community with ca. 33 l.d-1 through a 
system of 75 fog collectors. However a close look at the simulation graphs over the first 24 months 
made for the potential daily water-balance and surplus water -generation (figure 24) highlights the 
influence of the water withdrawal rate on the water storage capacity of the system; in other words the 
system efficiency of securing a continuous water supply. Despite the fact that the per capita water 
consumption in Sub-Saharan Africa is comprised between 10 and 40 l.d-1, the results presented in this 
desk study showed that a per capita water consumption up to 35 l.d-1 could have been easily sustained 
by the system in a rural community of 2 500 inhabitants if it was the only source of water, whereas a 
supply of 40 l.d-1 per capita would have seriously affected the water supply capacity of the system. 
Furthermore the observation of the performance lines related to each water withdrawal rate might have 
suggested that time required for the filling-up of the storage unit within the system would have gone 
growing within the interval 10-40 l.d-1 per capita. Results quite similar to those values discussed above 
would have been found in the Chungungo project in the coast of northern Chile (Schemenauer and 
Cereceda 1991, 1994). 

 Although the scope of this desk-study was to assess the feasibility of implementing the fog 
water harvesting system in a mountainous region subjected to quite frequent fog events all year round, 
available information did not allow a deeper analysis of the variation in harvesting performance in 
relation to variation in climatic conditions. Nevertheless, other studies indicate that our previous 
studies revealed an empirical relationship between meteorological parameters such as wind speed, 
rainfall, wind direction, fog incidence and fog liquid water content and the amount of water yielded 
(Louw et al., 1998; Olivier and Rautenbach, 2002; Abdul-Wahab et al., 2007). 

 As regards the rainwater collection system, the distribution of the potential daily total water 
collected (figure 30) copies the rainfall pattern during the year, with values ranging from 0.0 l.d-1 
during periods of drought or no precipitations to 1 194.6 l.d-1 (with a maximal value of 2 019.5 l.d-1). 
A narrow look at simulation graphs relating the behaviour of the potential cumulative monthly water 
reserve to the per capita water consumption over a 24 months period (figure 31) might not only 
suggest that they have follow the same patter as those described by Gould and Nissen-Petersen (1999), 
but they also support the applicability and feasibility of such system in the lowland region of Mora 
subjected to semi-arid climatic conditions with irregular rain event, especially at household level. 

 Although it might emerge from the observation of the simulation graphs regarding the 
potential daily water balance and the surplus-water generation over a 24 months period (figure 31) that 
the water withdrawal rate have a certain influence on the water storage capacity of the system, in other 
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words the system efficiency of securing continuous water supply. According to Worm and Van 
Hattum (2006), any design of rainwater collection system should take into consideration the 
consumption parameter to assess the efficiency of the whole system. Since the system in this desk 
study was designed to supply per day each person of a household of 12 individual with 30 l of water, 
any flexibility in the per capita water consumption remaining below or equal to the set norm would 
have been easily sustained by the proposed system.  Previous studies on the feasibility of rooftop 
rainwater harvesting for domestic use in eastern and southern Africa and Asia (Ferdausi and Bolkland, 
2000; Odhiambo et al., 2005) have presented similar results as those obtained here. This might once 
again comfirms the possibility of implementing such system in semi-arid areas such as those of Mora. 

 As said above, this experimental work was indented to assess the probability of 
implementing the rainwater collection system in a semi-arid and low-lying region, no particular 
comments on the degree of correlation between climatic factors and water-level fluctuations within the 
system. Nonetheless previous studies revealed an empirical relationship between meteorological 
parameters such as rainfall intensity and the amount of water yielded (Gould and Nissen-Petersen 
1999; Ferdausi and Bolkland, 2000; DTU, 2002) 

6. CONCLUSIONS 

 The simulative approach used in this desk-study to assess the behavior of each water supply 
system if they had been in operation during 2001-2008 (i.e., judge of their efficiency of meeting their 
goals by sustaining the a continuous supply of water) clearly indicates the feasibility and the 
applicability of such system in any Cameroonian rural areas presenting similar topographical and 
climatic features as the ones described in this work. 

 However to guarantee a better functionality of both water supply systems, it would be 
recommended to rural populations to have multiple alternatives sources of water especially during the 
dry season. They might be considered using this water source for drinking and cooking (i.e., reduce 
their daily per capita consumption from these systems), while using other sources for washing and 
sanitation during the period of drought or low precipitation in order to avoid any painful efforts.  

 Although the use of longer data series from the Cameroonian national authorities in charge 
of weather monitoring may have provided a more refined assessment of the expected performance of 
the systems, it is the opinion of this author that the conclusions regarding the high suitability of these 
two approaches as reliable drinking water supply would still be the same. 

 Finally, one could also recommend that once such systems are in operation, an investigation 
of the microbiology and the chemistry of the collected water should be initiated to monitor the proper 
operation and management of the systems. This could be the subject of further study. 
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ANNEXES 

Annex 1: List of some pathogens and deseases associated to the consumption of unsafe water [From 
“Environmental burden of water borne disease in Dschang, Western Province-Cameroon” (Boon, 
2008)] 

 
 

Annex 2: List of foreign partners and investors involved in the water and sanitation sector in Cameroon 
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Annex 3: List of some national and international investors involved in the water supply management in rural 
areas in Cameroon 
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Annex 4: Water quality of fog water meeting the water quality standards of the WHO [from “FogQuest: Fog 
Water Collection Manual”, (Schemenauer, 2005)] 
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Annex 5: Water quality of rainwater compared to the water quality standards of the WHO [from “Economic, 
water quantity and quality impact from the use of rainwater tank in the inner city”, (Coombes et al., 
2003)] 

 
Annex 6: Meterological data-set 

 
Data set on the temperature in Mora (2001-2008) average values and standard deviation 
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Data set on the temperature in Bafou (2001-2008) average values and standard deviation 

 
Data set on the rainfall in Mora (2001-2008) average values and standard deviation 

 
Data set on the rainfall in Mora (2001-2008) average values and standard deviation 
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Data set on the relative humidity in Bafou (2001-2008) average values and standard deviation 

 
Data set on the wind speed in Bafou (2001-2008) average values and standard deviation 

Annex 7: Data set on the dynamism within the fog water harvesting system 

 
Data set on the potential daily water harvesting rate from fog only per m2 of collector-net over the year (2001-
2008) average values and standard deviation. 
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Data set on the number of collector (60m2) required to meet the population water requirement (2,500 inhabitants; 
design per capita consumption of 80 l d-1) from fog only over a year (2001-2008) average values and standard 
deviation. 

 
Data set on the potential daily total water harvest from the collector network (86 units) over the year (2001-
2008) average values and standard deviation. 

 
Water balance at per capita water consumption of 40 l.d-1 
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Water balance at per capita water consumption of 35 l.d-1 

 
Water balanceat per capita water consumption of 30 l.d-1 

 
Water balance at per capita water consumption of 20 l.d-1 
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Water balance at per capita water consumption of 10 l.d-1 

Annex 8: Data set on the dynamism within the rainwater collection system 

 
Data set on the potential daily water collected from only rooftop over the year (2001-2008) average values and 
standard deviation. 
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Data set on the potential daily total water collected from collecting system (rooftop + gutter) over the year 
(2001-2008) average values and standard deviation. 

 
Daily water balance at per capita water consumption of 40 l.d-1 
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Daily water balance at per capita water consumption of 30 l.d-1 

 
Daily water balance at per capita water consumption of 25 l.d-1 

 
Daily water balance at per capita water consumption of 20 l.d-1 
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Daily water balance at per capita water consumption of 10 l.d-1 

 


