
1 
 

CAS African Affairs 

Center for African Studies, University of Basel 

PD Dr. Jürg von Ins 

 

Project paper 

12.5.2014 

“Schaffen wirst du aus dunklem Regen rechtzeitige Trocknis  

den Menschen, schaffen wirst du aber auch aus sommerlicher Trocknis  

baumernährende Güsse, die dem Himmel entströmen.” 

 

Empedokles (495-435 v.C.), Peri Physeos, Fragment 111 

 

 

From rainmakers to handheld condensers 
Water from the air for Toubab Dialao (Senegal)? 

Preliminary reflections to a pilot study 2014/15 

 

Table of Contents 

1. Preface: Concerning Methods 

2. Introduction 

3. What is the problem with water? 

- On a global scale 

- In Senegalese Sahel 

- In Dakar 

- In Toubab Dialao 

4. What practicable solutions are at hand?  

5. What others solutions are to be developed? 

6. What political problems might occur? 

7. Annex: Questionnaires 

8. Sources 

 

 

  



2 
 

1. Preface: Concerning Methods 

Water is a sparkling subject that attracts the interest of many different disciplines like for example 
hydrology, hydrogeology, medicine, engineering sciences and anthropology. Therefore the 
development of solutions to water-related problems often involve several methods at a time. The 
present study touches sociological questions of public distribution, hydrogeological questions 
concerning the groundwater table, economic aspects, religious symbolisms of water and the sea and 
last but not least engineering knowhow concerning condensation, purification and desalination of 
water. Such a courageous mix of methods is necessary to solve practical problems. 

I focus on water for consummation (bottles, tub). As I am raising a project in the semi-rural area of 
Toubab Dialao I have indeed a practical problem with water: Often there is none. 

I go from a research based on literature embedding the local problem in national and global contexts. 
I will complete this brief outline of the problem by a small-scale, low-budget field-research in Toubab 
Dialao (beginning March 2014). 

I know from 30 years of experience that the problem with water in Senegal is distribution. Therefore 
I try to get a first overview of practicable, individual solutions. In a next step I will select some field 
experiments (beginning April 2014). 

 

2. Introduction 

The principal factors influencing agricultural production are composition of soil, temperature, light, 
humidity (relation precipitation/ evaporation) and knowhow. As I work in a Sahel-state I will focus on 
arid and semi-arid zones. As Sahel is a region with high fertility rate per capita, small-scale-
agricultural production is crucial for subsistence. But the region is highly menaced by desertification 
boosted by monoculture (peanuts) and climate change. Huge deposits of laterite serve today to 
construct roads and houses. 

Days without water from the tub during my stays in Senegal again and again made me think of the 
Saltigué of Ngalagne, the rainmaker and diviner of a nearby Serer-village. It was a hot and dried-out 
summer. Rain fell at the climax of the ritual, of course in Ngalagne only. 

A bio-farmer working in the same region as I do (Toubab Dialao, Petite Côte, Senegal) has deepened 
his well during the last ten years from 25 to 40 meters. As nearby a new airport will open soon a 
construction boom shakes the area. Real estate prices get higher, wells get deeper. The village will 
quickly transform into a city.  
So the question arises: 
 
How to provide water without lowering the groundwater table? 
 
The soil is dry, rain falls irregularly, but the ocean is near and there is a lot of humidity in the air. 
Therefore I investigate possibilities to harvest water from the air (active and passive solutions). But to 
round up the field I will also be concerned with desalination and pipelines.  
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3. What is the problem with water? Commodity versus human right  

  

On a global scale 

Political analyses of recent years – regarding global political trends in the coming years – unfolded 
that armed conflicts and struggles over distribution of the vitally important resource of water will 
increase.1 The present work, which examines the situation of water supply in a region of Senegal – 
the Petite-Côte – is situated in this context. 

The 55th General Assembly of the United Nations – the so-called Millennium Summit (6 to 8 
September 2000) – formulated as a common, binding target by 2015 to reduce the number of people 
without sustainable access to safe drinking water by half.  

On 23 December 2003 the 58th United Nations General Assembly proclaimed the period from 2005 
to 2015 to be the International Decade for Action ´Water for Life´. 

Today, more than 80 percent of the world population has access to clean drinking water. That means, 
quantitatively, this goal will be achieved by 2015, but not in Africa and the Middle East. 

The 4th UN World Water Development Report (2012) stated that 

"The coverage of drinking water supply in sub-Saharan Africa is barely 60%; the world average is about 87%. Of 
the 884 million people in the world still using unimproved drinking water sources, 37% live in this region."

2
  

 

That means that more than 300 million people of sub-Saharan Africa still have no access to clean 
water. 

On 28 July 2010 the United Nations General Assembly "recognizes the right to safe and clean drinking 
water and sanitation as a human right that is essential for the full enjoyment of life and all human 
rights".3 
 
In the past few years, we observe increasing political disputes about the recognition of access to 
clean water as a human right. 
 
The World Water Council is an international think tank that was founded in 1996, with its 
headquarter in Marseille, France. The World Water Council includes more than 300 representatives 
from industry, ministries, scientific institutes, international financial institutions, the United Nations 
and local governments. It is concerned with all issues on the subject of water including water supply 
problems, the promotion of water management and decision-making level "to facilitate the efficient 
conservation, protection, development, planning, management, and use of water in all its 
dimensions on an environmentally sustainable basis for the benefit of all life on earth."4 Because of 
the great influence of water companies and the orientation of the Council on the promotion of large-
scale projects critics complain that the forum promotes the privatization of water, regarding water as 
a commodity rather than a human right. 
Against this orientation a civil society international movement has increasingly been formed to 

protect the interests of the people against the centralized large scale projects of the water industry. 

                                                           
1
 http://www.globalpolicy.org/component/content/article/198/40338.html 

2
 UN World Water Development Report 4: 

http://unesdoc.unesco.org/images/0021/002156/215644e.pdf, p.179, 
see also: http://www.unesco.de/weltwasserbericht4_kernaussagen.html 
http://www.unesco.de/weltwasserbericht4_afrika.html 
3
 http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/64/292 

4
 http://www.worldwatercouncil.org/index.php?id=92 

http://www.globalpolicy.org/component/content/article/198/40338.html
http://unesdoc.unesco.org/images/0021/002156/215644e.pdf
http://www.unesco.de/weltwasserbericht4_kernaussagen.html
http://www.unesco.de/weltwasserbericht4_afrika.html
http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/64/292
http://www.worldwatercouncil.org/index.php?id=92
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Parallel to the conferences of the World Water Council organized every three years – e.g. the 4th 

World Water Forum held in Mexico City in 2006 – an alternative water forum organized by the 

Centro de Análisis Social, Información y Formación Popular (CASIFOP) together with other 

organisations of the civil society took place,5 similar to the World Social Forum parallel to the 

summits of the WTO. The last conference of the World Water Forum was held 2012 in Marseille. 

The Water Council focusses on large-scale, high tech projects (e.g. dams), but these have not 

improved the situation of the population. 

"Die Erfolgsbilanz dieses zentralistischen Ansatzes ist bescheiden. Moderne Bewässerungsanlagen steuern zwar 

rund ein Drittel der globalen Nahrungsproduktion bei. Doch die meisten Armen sind nicht in die modernen 

Wasserversorgungssysteme integriert und haben nicht das Geld, um die dort produzierten Nahrungsmittel zu 

kaufen.  [...]  Zentralisierte Grossprojekte kommen hauptsächlich den Grossbauern auf den fruchtbarsten 

Böden, der Industrie und der städtischen Bevölkerung zugute.  [...]  Das ´Epizentrum der extremen Armut´ 

bilden gemäss der UNO die mehr als 500 Millionen Kleinbauernfamilien. Sie leben zumeist abseits der 

modernen Bewässerungssysteme, der Stromnetze und der modernen Trinkwasserversorgung. An ihnen zielen 

die Grossprojekte vorbei."
6
 

 

In Senegalese Sahel 

Senegal stretches over 4 climate zones: desert, Sahel7, savannah and subtropical rain forest. 
Surprisingly the largest river is not the one that waters the rain forest. The Senegal-river rather 
divides desert from Sahel.  

The Manantali dam in western Mali and the regulation of water flow of the Bafing-river were realized 
to improve the conditions for irrigated agriculture in the lower course of the Senegal-river. Through 
monoculture and energy-intensive cultivation methods promoted by the government and 
international investors traditional irrigation infrastructure – livelihood for some hundred thousand 
people – has been destroyed within a short time.8 

The desert is not to be conceived as a landscape without water: In principle, known since the time of 
the ancient Garamantes, British scientists from the British Geological Survey (BGS) and the University 
College London (UCL) have now shown that huge amounts of water exist under the surface of the 
Sahara desert and other dry regions of Africa and drew detailed maps of the scale and potential of 
this vast but not-renewable reservoir of groundwater.9 

                                                           
5
 http://www.rosalux.de/weltweit/auslandsberichte/zur-verteidigung-des-wassers.html 

6
 http://www.globalternative.org/de/web/322.htm 

7
 Dornshrub savannah, from arab al-sahil, shore (of the desert) 

8
 Wasser gehört auch in Senegal nicht verkauft 

http://www.neues-deutschland.de/artikel/917593.wasser-gehoert-auch-in-senegal-nicht-verkauft.html 
9
 MacDonald, A.M. et al., Groundwater resilience to climate change in Africa. British Geological Survey,  

http://iopscience.iop.org/1748-9326/7/2/024009/article 
see also: http://www.bbc.co.uk/news/science-environment-17775211,  
http://www.water-for-africa.org/de/saharagrundwasser.html 

http://www.rosalux.de/weltweit/auslandsberichte/zur-verteidigung-des-wassers.html
http://www.globalternative.org/de/web/322.htm
http://www.neues-deutschland.de/artikel/917593.wasser-gehoert-auch-in-senegal-nicht-verkauft.html
http://iopscience.iop.org/1748-9326/7/2/024009/article
http://www.bbc.co.uk/news/science-environment-17775211
http://www.water-for-africa.org/de/saharagrundwasser.html
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Moreover in deserts too there is water in the air. We will come back to this subject when discussing 
water-supply strategies of desert-beetles. 
 

In Dakar 2013 

60% of the city has its water from a groundwater-pump station, 40% from a pipeline bringing water 
from the Lac de Guièrs, 250 km up in the north. In September/October 2013 a main device in the 
extraction-station at Kër Momar Sarr broke down. Some media reported that a small crack had been 
discovered in the tube, others spoke of an explosion that wounded 6 workers. A new part had to be 
produced in France, which took 5 weeks.  

Short time after the breakdown of the pipeline an old woman of the nearby hamlet of Mérina 
confronted the Sénégalaise des Eaux (SDE)10 and the media with an astonishing message: 

„I want you to inform President Macky Sall that as long as no sacrifices are offered on the site of the SDE at Kër 
Momar Sarr the pipeline will never function again. The site is inhabited by a spirit.“

11
 

Most of the inhabitants of Mérina shared this point of view. According to oral history long before SDE 
established the extraction-station a mighty king had his palace there. After his death his house 
became haunted.12 Only bandits dared to dwell and hide their prey there. The SDE had to take this 
etiology into serious account, also because some of the workers affirmed to have heard loud tam-
tam-sounds coming out of the crack in the tube. Finally on Saturday before the arrival of the new 
piece from France three cows of different colours were sacrificed inside the gates of the SDE at Kër 
Momar Sarr. And short time after water was running through the pipeline again. 

This story is not erratic at all. Every Senegalese knows that the spirits like water. In the morning every 
woman who is not fully cut off from tradition pours some water on the threshold of the house and 
the tires of the car to harmonise the relationship between the living and their ancestors. The belief in 

                                                           
10

 A semi-private enterprise with French shareholders. 
11

 Abdou Mbodj, Ce qui n’a jamais été dit sur le tuyau ‘maudit’, in: L’Observateur No. 3011, Dakar, 2.10.2013, 
p.5 
12

 Wolof: takh 
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spiritual causes covers the whole spectrum of human experience. And the interpretation of water as 
a spiritual medium is particularly vivid among the Lebu-fishermen of the Petite Côte. 

It does not surprise us that the water here becomes a spiritual metaphor. Djallaluddin Rumi spoke of 
the sea of the soul, we know the Jewish immersion bath and Christian baptism, the water as an 
allegory of the Holy Spirit, who is poured out like an invisible liquid - but that barely affects our use of 
drinking water and our behavior in the pool. In Senegal, religion and everyday life move together 
much closer. The spiritual interpretation of water leads to a more conscious and careful use of the 
resource. 

 
Spiritual meaning of water in Europe : José de Ribeira, The vision of Saint Francis of Assisi, 1636/ 1638 ; the 
angel offers the saint a bottle of water. 

Thousands of inhabitants of Dakar went demonstrating in the streets. President Macky Sall calmed 
the crowd by promising, that for that whole month water would be free of charge. But in a large part 
of the city there was no water that month at all. At the same time another part of the capital was 
submerged due to heavy rain. In fact both kinds of catastrophes are recurrent, but the government 
now seems decided to tackle the situation.13 
 

In Toubab Dialao 2013/2014 

Summary: All our interview-partners agree, that water is the most important problem in the region 

of Ndiass/ Toubab Dialao (Petite Côte, Sénégal). In second and third positions they place healthcare 

and education. 

Concerning increased problems with water-supply (healthcare, education) due to the dynamics 

released by the new Airport Blaise Diagne at Ndiass, people show generally low awareness. The 

monumental project is widely seen rather as a myth than a (future) reality. 

Following I present a choice of informations collected by semi-structured interviews and personal 

communications in April 2014.  

                                                           
13

 Plan Directeur de l’Assainissement de Dakar à l’horizon 2025 : 525 millions à la disposition de l’Etat du 
Sénégal ! (2013) 
http://www.senenews.com/2013/06/05/plan-directeur-de-lassainissement-de-dakar-a-lhorizon-2025-525-
millions-a-la-disposition-de-letat-du-senegal_59252.html 

http://www.senenews.com/2013/06/05/plan-directeur-de-lassainissement-de-dakar-a-lhorizon-2025-525-millions-a-la-disposition-de-letat-du-senegal_59252.html
http://www.senenews.com/2013/06/05/plan-directeur-de-lassainissement-de-dakar-a-lhorizon-2025-525-millions-a-la-disposition-de-letat-du-senegal_59252.html
http://www.senenews.com/2013/06/05/plan-directeur-de-lassainissement-de-dakar-a-lhorizon-2025-525-millions-a-la-disposition-de-letat-du-senegal_59252.html
http://www.senenews.com/2013/06/05/plan-directeur-de-lassainissement-de-dakar-a-lhorizon-2025-525-millions-a-la-disposition-de-letat-du-senegal_59252.html
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Djibril Mbengue (60, writer, single, Lebu) belongs to an important, old family in the region, where he 

has spent all his life: „Water is the major problem in Toubab Dialao. Delivery by pipeline from the Lac 

de Guièrs is as often cut as electricity. The tank-lorries SdE sends forth to bridge shortages are not 

reliable. Many houses have their own wells, quite some with pump and filter-system.“ 

Nabou Cissé (50, small-scale hotel-/ restaurant-manager, married, Lebu) is a local opinion-leader, 

namely in the beach area. She states that „water is the main problem of Toubab Dialao.   I have paid 

€ 1500.- to be connected to the pipeline, but much too often the tap stays dry for a long time. In my 

private appartment I pay € 120.- per two months for water, here in my hotel they charge € 100.- for 

two months when I have guests, when I am alone they reduce to € 25.- for two months. But when 

there comes no water from the tap and I have guests I pay € 250.- for private delivery during two 

months. 

Dominique Gueye (22, married, Lebu) made her bacalauréat at the Lycée de Thiès and would like to 

study management. According to her „water is the most serious problem people face in the region. 

2013 we were more than five months without water. The tank-lorries do not provide drinking-water. 

SdE has two cars for Toubab Dialao. The first houses to be served empty the tank-lorries. There are 

no bassins for rain-water retention. The wells close to the sea are salty. The water from the well up in 

the village would be drinkable, but the children have their bath in it. When we have to call the 

women who deliver water from the public tap by balancing bottles and barrels on their heads, we 

pay CFA 35.-14 per barrel and CFA 25.- per bottle of 20 litres. This is drinking water but not of the 

quality we buy in shops for higher prices.” 

The following informations have been confirmed by several informants: 

Water prices have been reported to be one of the factors that are responsible for the relatively high 

room fares in the few hotels of the village. 

Art Hotel Sobo Bade on the cliffs has its own source which however delivers only a modest quantity 

of water. There are no tanks on roof-top. Many dishes in the restaurant smell like Javel-water (a 

disinfectant for cleaning).  

Iris Hotel on the hill is connected to the pipeline and has huge tanks on roof-top. Room fares have 

doubled since 2013 without evident improvement of offers and services. 

The Auberge de la Plage at the beach near the laguna opened in 2010 and closed down 2012 due to 

water problems. 

Our experiments to harvest water from the air attracted much attention in the village. People came 

to ask questions and affirm their interest. Nasri Bakhasi, the owner of a plantation at Sebikhotane, 

held out a prospect to order our installation to water 10 ha if the experiments were successful. 

However, the first pilot of April 2014 was not. The next series will start in June 2014 focussing on the 

north-coast (Ngor, Yoff, where fog appears regularly) and installations on boats. 

 
 

 

                                                           
14

 1 € equals 650.- CFA 
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4.  What practicable solutions are at hand?  

Drilling groundwater 

Western Senegal has huge renewable groundwater reserves. A large part of the population has its 
water from public pump-stations and rural wells. Hydrogeologists are concerned with changes in the 
flow of groundwater and the respective aquifer layers caused by lowering the groundwater-table. It 
is a tricky subject as the amount of water pumped out increases while rain falls irregularly to refill the 
deposits. Moreover in a flat country like Senegal and especially in coastal regions wells don’t have to 
be very deep to catch salty water. 
 

Sources, rivers, lakes 

Water from rivers and lakes can be purified by portable filtering systems as produced by Katadyn. 
Model Vario combines ceramic- and fibreglass-filters (CHF 150.-), model Kombi works with ceramic 
(optional) and active charcoal filters (CHF 260.-). But sources, rivers and lakes may be subject to 
seasonal floods and droughts.  
 

Desalinating sea water 

Portable desalination-devices are on the market. Katadyn offers handheld solutions producing 0.8 
(1.5 kg, CHF 990.-) to 4.5 litres (3.5 kg, CHF 2190.-) per hour. Desalination is much more expensive 
than purifying because salt is solved in much smaller particles than Bacteria or other contaminations 
in water. Therefore the cleaning membrane must be more dense which again requires higher 
pressure to get the water through. The technique applied is called reverse osmosis.15 About 1% salt 
rests in the cleaned water. 
 

Pipelines 

Pipelines are the most common way to transport large quantities of liquids16. Seeing that 
Niedersachsen is swept away by a flood every year while Sahel dries out I come to think of a pipeline 
to balance the distribution of water on a global scale. The 2300 km long water-pipeline from 
Lüneburg to Tripoli would probably cost some 10 billion dollars17. The flood in Niedersachsen caused 
2013 costs of 15 billion dollars18. In 2012 damages were worse19. Let’s see what 2014 brings – or 
engage in a good idea.20 

  

                                                           
15

 In German Umkehrosmose 
16

 Cement industries even transport chalkstone in pipelines. 
17

 Estimate by comparison:  Nabucco – the 3300 km-oil pipeline from Baku to Vienna will cost around 15 billion 
dollars.  
18

 Munich Re zu den Katastrophen 2013. Hohe Schäden nach Hochwasser in Europa, NZZ, 8.1.2014:24 
http://www.nzz.ch/wirtschaft/wirtschafts-und-finanzportal/hohe-schaeden-nach-hochwasser-in-europa-1.18216505 
19

 ibid. 
20

 It is a matter of methodology whether a sentence like this may or may not occur in a scientific text. 

http://de.wikipedia.org/wiki/Umkehrosmose
http://www.nzz.ch/wirtschaft/wirtschafts-und-finanzportal/hohe-schaeden-nach-hochwasser-in-europa-1.18216505
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5.  What others solutions are to be developed?  

Water extraction from the air  

We usually think that water first of all can be found in the earth, i.e. the groundwater. But the idea 
that water can be obtained from the air to be used as drinking water, for agricultural irrigation and 
hygienic purposes is in wide circles of the society not yet very well known. 

Procedures for extracting water from the air were already known in the antiquity and were probably 
used to a greater extent, e.g. the so called air well that is described below. More historical research 
would certainly uncover another rich material. In fact, we observe continued efforts since the 
beginning of the 20th century to develop different kinds of technical systems to produce water from 
air.  

"Die Atmosphäre ist, dank ihrer Feuchtigkeit, ein riesiges Süßwassermeer",21 as the GEO magazine 
wrote in a 2009 article. The atmosphere contains large amounts of water due to evaporation from 
the oceans especially in the tropical regions of the earth. The mentioned GEO article went on to 
state: 

"Nur zwei Prozent der Wassermenge in der Atmosphäre sind in Wolken gebunden, die restlichen 98 Prozent 
sind Luftfeuchtigkeit. Riesige "atmosphärische Flüsse" transportieren etwa 165 Millionen Kilogramm Wasser 
pro Sekunde aus den Tropen, wo die Verdunstung aus den Meeren am größten ist, in die gemäßigten Breiten. 
Ein Kubikkilometer Luft enthält zwischen 10 000 und 40 000 Tonnen Wasser. Ein gewaltiges Potenzial, um den 
Durst von Millionen Menschen in trockenen Gebieten zu stillen."

22
 

These insights are the basis of the concept ´Water from Air´, which attempts for quite some time, 
with the help of various technologies to harvest these enormous amounts of water in the 
atmosphere and make it usable for drinking and irrigation purposes in arid areas. Of course the idea 
is useless if we don’t follow Al Gore’s advice, not to use the atmosphere as an open sewer. 

An Internet search with a few keywords quickly promotes abundant material: From simple 
mechanical systems – such as the interception of fog using nets – to highly complex energy-
dependent and computerized systems, from talented and ambitious private ´hobbyists´ to 
internationally known research institutes, from still in early stages of development projects to those 
already in use systems shows a wide range of different solutions. 

First of all one has to distinguish between active and passive systems. Active systems need the 
support of energy input and a controlling unit. Passive systems are working without such appliances. 

Active Systems 

The WaLu-Project of the Fraunhofer Institute for Interfacial Engineering and Biotechnology IGB 

One example of an active system is the one currently being developed at the Stuttgart Fraunhofer 
Institute for Interfacial Engineering and Biotechnology (IGB). It includes two steps: absorption and 
desorption of water. In the first step the moisture is being absorbed from the air in a highly 
concentrated salt solution and thus bound. In the second step – the desorption phase – the water 
must be separated from this dilute salt solution and is condensed as drinking water. The system 

                                                           
21

 s. GEO Magazin 2/2009, Technik: Wassergewinnung aus Luft, 
http://www.geo.de/GEO/natur/oekologie/technik-wassergewinnung-aus-luft-59498.html 
22

 ibid. 

http://www.geo.de/GEO/natur/oekologie/technik-wassergewinnung-aus-luft-59498.html
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allows a sustainable production of water in decentralized and autonomous systems, which is 
particularly important in arid or semi-arid areas.23 

 
Schema des Prozessprinzips

24
 

 

Passive Systems 

Air well (ground-coupled heat exchanger) 

Today, commonly known in particular is the so-called air well (air fountain, Luftbrunnen, Puits 
Aerien) or geothermal heat exchanger (ground-coupled heat exchanger). 
Air wells are systems both to regulate the indoor climate – cooling or heating of air – as well as for 
collecting water from humidity. This operation is based on the principle of generating motion 
through temperature difference: between day and night temperatures, between the inside and the 
outside of the system and between the outside air and the soil. 

Since the beginning of the 20th Century several engineers and inventors developed different models 
of air wells.25 At the beginning of this series is the discovery of an ancient air fountain on the Crimean 
peninsula by the Russian engineer and forester Friedrich Zibold. Zibold discovered in 1900 near the 
ancient Greek polis of Theodosia – now Feodosiya – 13 perforated and ornamented stone domes of 
considerable extent (900 m2, 10 m altitude), in addition to the remains of extensive piping systems, 
which led to fountains of the city. As we know the water requirement per capita was very high in 
antiquity. 

                                                           
23

 WaLu – Trinkwassergewinnung aus Luftfeuchtigkeit 
http://www.igb.fraunhofer.de/de/kompetenzen/physikalische-prozesstechnik/waerme/trinkwassergewinnung.html 
24

 ibid. 
25

 http://en.wikipedia.org/wiki/Air_well_(condenser) 

http://www.rexresearch.com/airwells/airwells.htm 

http://www.igb.fraunhofer.de/de/kompetenzen/physikalische-prozesstechnik/waerme/trinkwassergewinnung.html
http://en.wikipedia.org/wiki/Air_well_(condenser)
http://www.rexresearch.com/airwells/airwells.htm
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Model Reconstruction of Zibold's Air Well

26
 

According to the described principles Belgian engineer Achille Knapen built in 1931 on a 600 meters 
high hill above Trans-en-Provence a monumental air well, the most famous one of this kind. 

                 
High-mass air well of Belgian engineer Achile Knapen in Trans-en-Provence

27
 

US-Patent 1816592 A, Achile Knapen (1931), Means to recuperate the atmospheric moisture
28

 

Others who worked on high massive air well systems up to the 1930-years were bioclimatologist 
Leon Chaptal and chemist Wolf Klaphake29. There are different information about how successful 
these construction worked. However, this approach was not pursued further. From the late 20th 
century onwards low massive and more technical orientated constructions were favored. Today the 
current discussions of the construction of water from air-techniques focuses on basic meteorological 
and hydrological notions as humidity, water vapor partial pressure and saturation vapor pressure of 
water, evaporation, condensation and the dew point of water. 

  

                                                           
26

 http://www.rexresearch.com/airwells/airwells.htm 
27

 http://en.wikipedia.org/wiki/Air_well_(condenser) 
28

 http://www.freepatentsonline.com/1816592.pdf 
29

 Klaphake studied the workings of Maimonides who wrote about the use of air wells in Palestine 1000 years 
ago. 

http://www.rexresearch.com/airwells/airwells.htm
http://en.wikipedia.org/wiki/Air_well_(condenser)
http://www.freepatentsonline.com/1816592.pdf


12 
 

Fog Collectors 

More and more poor and dry regions use the humidity of the atmosphere to cost-efficiently produce 
drinking water with the help of a very simple technique called fog-collectors.30 Fog-collectors 
(Nebelfänger, Atrapanieblas) look like volleyball-nets. They collect water from fog making the fog 
condense into droplets of water that run down in small streamlets into a half-open rain gutter. 

The conditions for the successful use of fog collectors seem to be very special. No groundwater, but 
fog. The water evaporates over the ocean and cools down at the mountains and condenses into 
water droplets. 

 
Fog-collector at Alto Patache, Chile

31 

The advantages of this technology are far reaching: The technique is suitable for dried up, out of area 
and poor regions. The costs are low, the installation is easy and no energy supply is needed. It has 
been reported that 3 to 10 liters of water per m2 net and per night can be produced - with proper 
application and under ideal conditions.  

A pilot plant in the Chilean village of Chungungo delivers up to 15,000 liters per day.32 

FogQuest33 is a Canadian non-profit, all-volunteer organisation that was founded in 2000 and is 
successfully conducting water-projects in 8 countries since 2001, e.g. in Guatemala (2006)34, Chile 
(2001 und 2007), Nepal (2001), Morocco (2006), Eritrea (2005), Ethiopia (2010).  
 
In their Guatemala-project FogQuest worked with meshes, that were designed by MIT engineer 
Shreerang Chhatre following the example of a Namib desert beetle, the Stenocara gracilipes. Chhatre 
designed meshes using water-attracting and water-repelling surfaces to tap water out of the air. 

                                                           
30

 http://www.heise.de/tr/artikel/Aus-der-Luft-gezapft-1746895.html 
31

 http://es.wikipedia.org/wiki/Atrapanieblas 
32

 http://en.wikipedia.org/wiki/Fog_collection  
CAS-participant Silvia Dingwall informs me, that the installation broke down in February 2014 due to 
insufficient maintenance. 
33

 FogQuest: Sustainable Water Solutions 
http://www.fogquest.org/ 
34

 Guatemala Fog harvesting (FogQuest) 
http://www.youtube.com/watch?v=yDmtCtnynMA 

http://es.wikipedia.org/wiki/Alto_Patache
http://es.wikipedia.org/wiki/Chile
http://en.wikipedia.org/wiki/La_Higuera,_Chile#Demographics
http://www.heise.de/tr/artikel/Aus-der-Luft-gezapft-1746895.html
http://es.wikipedia.org/wiki/Atrapanieblas
http://en.wikipedia.org/wiki/Fog_collection
http://www.fogquest.org/
http://www.youtube.com/watch?v=yDmtCtnynMA
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Stenocara gracilipes 

Desert beetle Onymacris unguicularis 

An advancement of the described mist net technique is to improve the water-absorbent material. 
Here it is becoming apparent that a three-dimensional structure is much more efficient than the two-
dimensional plastic nets. One of these approaches takes the chitin carapace of the Namibian desert 
beetle Onymacris unguicularis, who also wins his drinking water from fog, as a model for an extended 
technology. This clever beetle is a true fog drinker: In the early morning hours he puts on his back 
against the incoming fog stream and let the increasing water droplets flow directly into his mouth. 

  
Onymacris unguicularis positioned to collect liquid

 35
 

Analogous to the structure of the carapace and the technique of the beetle textile researchers at the 
ITV Denkendorf (Institut für Textil- und Verfahrenstechnik) develop a synthetic fiber made of 
polyester, which is significantly more efficient than plastic nets made of polypropylene.36 

The difference can be described as follows: The two-dimensional plastics network maintains the mist 
droplets, which – with increasing size – flow off the net and are being collected via a chute in a 
container. The three-dimensional net binds and stores the humidity like a sponge and places it in a 
further process step again. 

 
FogHa-TIN is a Fibre based 3D-material with micro- and nanostructures, ITV Denkendorf

 37
 

                                                           
35

 http://de.wikipedia.org/wiki/Nebeltrinker-Käfer 
36

 Namibia-Käfer als Vorbild für ergiebigen Nebelfänger,  
http://www.itv-denkendorf.de/images/ITV/presse/gwf-wa_04_2011.pdf 
37

 http://presseservice.region-stuttgart.de/detail/303096 

http://www.itv-denkendorf.de/images/ITV/presse/gwf-wa_04_2011.pdf
http://presseservice.region-stuttgart.de/detail/303096
http://presseservice.region-stuttgart.de/sixcms/media.php/725/Nebelabscheider01.jpg


14 
 

Field tests showed that three-dimensional nets could produce two to three times more water from 
the night mist than the two-dimensional comparative materials.38 
 

Sails of Cotton, coated with a temperature-sensitive polymer 

Another advanced method to tap large-scale fog fields as a source of drinking water is currently 
being developed in a joint project by researchers from the Eindhoven University of Technology and 
the Institute of Textiles and Clothing of the Hong Kong Polytechnic University.39 

The water-absorbing structure is coated with a temperature-sensitive polymer (Poly (N-isopropyl 
acrylamide), abbr. PNIPAAm) cotton.  

Depending on the temperature the polymer changes its structure: This material property of the 
polymer is utilized for water collection: At low temperatures, the polymer takes on a large porous, 
sponge-like, i.e. three-dimensional structure and is water-absorbent or -binding. In this state, it can 
absorb humidity in the material about 3.4 times of its own weight. At +34 ° C, properties and 
structure of the surface of the polymer change: It is now the formation of a closed smooth surface 
structure, which is then water-repellent, i.e. the stored water – absorbed at low night-time 
temperatures – is released back and is available as drinking water. 
 

6. What political and social problems might occur?  

When I arrived in Toubab Dialao in March 2014 I first went to see the commander of the local police 
brigade to inform him about what we were about to do. He showed vivid interest and gave green 
light, but he didn’t hide that the official Senegalese water-provider, the semi-private SdE, would have 
to consent if the experiments would lead to commercial activities like selling water. 
 
Djibril Mbengue (60, writer, single, Lebu) tells me in April 2014 that „some time ago there was a man 

with a private well in his courtyard. He lived here in Toubab Dialao. He sold filtered water to the 

population. He was arrested by the police. Some said, SdE was behind that. But many denied that 

referring to other illegal businesses of the man, that had led to his imprisonment.“ 

Besides business-reasons the SdE is dangerous because the company is not unified. Private and 

governmental interests often collide within the management. Although names and numbers of the 

managers are published on internet, it was not yet possible to establish a personal contact. 

Baidy Kane (40, architect and urbanist) is head of the senegalese chamber of architects and has 

published in Bauwelt 34,1340 a rather dramatic view of local dynamics as triggered by the Airport 

Blaise Diagne under construction in Ndiass. The following quote refers partly to this article, partly to 

personal communications in April 2014: “Before the construction-works could start, the villages of 

                                                           
38

 http://www4.um.baden-
wuerttemberg.de/servlet/is/107656/Forum_A_Thomas_Stegmaier.pdf?command=downloadContent&filenam
e=Forum_A_Thomas_Stegmaier.pdf 
39

 Yang, H., Zhu, H., Hendrix, M.M.R.M., Lousberg, N.J.H.G.M., With, G. de, Carvalho Esteves, A.C. de & Xin, J.H. 
(2013). Temperature-triggered collection and release of water from fogs by a sponge-like cotton fabric. 
Advanced Materials, 25(8), 1150-1154,  
http://www.ingenieur.de/Branchen/Textilindustrie/Mit-Spezial-Baumwolle-Aecker-in-Wueste-waessern 
40

 Cf. www.bauwelt.de 

http://www4.um.baden-wuerttemberg.de/servlet/is/107656/Forum_A_Thomas_Stegmaier.pdf?command=downloadContent&filename=Forum_A_Thomas_Stegmaier.pdf
http://www4.um.baden-wuerttemberg.de/servlet/is/107656/Forum_A_Thomas_Stegmaier.pdf?command=downloadContent&filename=Forum_A_Thomas_Stegmaier.pdf
http://www4.um.baden-wuerttemberg.de/servlet/is/107656/Forum_A_Thomas_Stegmaier.pdf?command=downloadContent&filename=Forum_A_Thomas_Stegmaier.pdf
http://www.tue.nl/en/university/departments/chemical-engineering-and-chemistry/the-department/staff/detail/ep/e/d/ep-uid/19890336/
http://www.tue.nl/en/university/departments/chemical-engineering-and-chemistry/the-department/staff/detail/ep/e/d/ep-uid/19961629/
http://www.tue.nl/en/university/departments/chemical-engineering-and-chemistry/the-department/staff/detail/ep/e/d/ep-uid/20062463/
http://www.tue.nl/en/publication/ep/p/d/ep-uid/279691/
http://www.ingenieur.de/Branchen/Textilindustrie/Mit-Spezial-Baumwolle-Aecker-in-Wueste-waessern
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Mbadate, Kessofate and Kathiely had to be evacuated and bulldozered. New appartments were built 

for the inhabitants near Pout, but there was not space for them all. And what is a farmer supposed to 

do in an appartment? They were deracinated. Now the Airport Company AIBD cooperates with the 

National Agency for Agriculture to provide a new basis for subsistence. Besides social problems the 

project is a burden for the local ecology. Job-offers cause increasing immigration to the area, which 

calls for improved water supply and sewing structures. Most likely there will be illegal settlements 

and the region might turn to be a city with the infrastructure of a village.” 

 
 

7. Annex : Questionnaires 

 

Interviews Toubab Dialao 

 
Interviewing partners: 

Administration, Hotels /Restaurants, Institutions, Private persons/ Private households 

Requests: abt. 20 interviewing partners 

Expected realized interviews: 10 

 

Subject areas: 
 
1. Covering of water/ source / storage   

which quantities? / 
intended purpose 

2. disposability of water  
enough at any time? / when too little / how often too little  
supply / shortages 
why are there shortages? no water available 
deal with shortages 

3. costs of water / supplies 
costs in relation to income/  business  
personal assessment of costs 

4. water quality 
is knowledge of quality available? 
personal assessment of quality 
disturbance caused by poor water quality (diseases) 

 
 
Research questions: 

 What are the main problems with water in this region/ institution? 

 Causes of the problems  

 Solutions 

 Is this an issue that is discussed in the Community / how is it discussed? 

 

Questionnaire: Hotels/ Restaurants 

- Where is your water from? 
- Tanker/ Bucket: How often/ how much? 
- How do you store water? 
- How much water is required: daily? Weekly? 
 - Main season, off season? 
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 - Lavatories? 
 - Kitchen? 
 - Pool? 
 - Garden (flowers/lawn; vegetables)? 
 - others? 
 
- Is there at any time enough water at your disposition? 
- Can you order additional delivery at any time? 
 - How long it takes from order to delivery? 
- How often does water-shortage occur (per week, month)? 
 - Why? 
  -What major problems are caused by this? How do you tackle them? 
- What is the price you pay for water? Is it stable? Is this fair, does it fit your budget? 
 -  Is this in reasonable relation to your general costs? 
- How pure is he water? 
 - Is it of a constant quality? Could this be improved ? 
 - Are there diseases you would trace back to the consummation of impure water ? 
 
Summing up:  

- What are the main problems about water? 
 - in the region generally?  
 - in your institution? 
- What are the causes of these problems? 
- What solutions do you see? 
- Who discusses these ideas?  
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