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MOTIVATION FOR THE STUDY

1- The Booming of the populationThe Booming of the population

2- The The needs needs for for agricultural Productsagricultural Productsfor for 
the population and the Exportthe population and the Export

3-IncreaseIncreaseof the the of the the cultivated cultivated area and area and abstracted abstracted waterwater

4-Cause Salinity Cause Salinity and non and non sustainable Use sustainable Use of water of water resourcesresources



Nefzaoua Oases

Geography  

Climate





GEOHYDROLOGY OF NEFZAOUA

Surface AquiferSurface Aquifer
1- Locally developped aquifers under each Oasis

2- Aquifer laying under Chott Fedjej

3- Aquifer laying in whole North Nefzaoua



GEOHYDROLOGY OF NEFZAOUA

Terminal Terminal Complex AquiferComplex Aquifer

•Extention of the Aquifer

•Piezometrie dropp

•Introduction of technology



GEOHYDROLOGY OF NEFZAOUA

Intercalary Continental AquiferIntercalary Continental Aquifer

•Local Nefzaoua platform Aquifer 250m Thickness

•Gypsum layer Aquifer 120m

•Woody layer aquifer 400m

•Grey layer Aquifer 300m



1.1. SALINIZATIONSALINIZATION

•Causes Of Salinization

•History

•Consequenses

Excess Irrigation

Salty water

Sterilization of Soil

Migration 

PROBLEMS OF THE NEFZAOUA



PROBLEMS OF THE NEFZAOUA

2. SOCIOECONOMY

•Growing Population

•Need For Nutrition 
and Export

•Activity transfer to 
tourism and migration 



FIELD WORK 

2. Criteria of selection2. Criteria of selection

1. Contact with authority1. Contact with authority

Political green light “ETHZ DGRE”

Contact with National Water Board ”DGRE”

Contact with local authority ”CRDA”

OASES SELECTION

GIC Management

Degree of Salinity

Degree of Harm



3. Selected Oases3. Selected Oases

FIELD WORK
OASES SELECTION

•El Hsay Oasis very Harmed 

•Douz Oasis harmed 
Transformed for Tourists 

•Souk El Biaz Thermal Water

•Glea Oasis very Old

•Tifout Oasis considered 
One of the best 

•Private Farmers (illeagal)



FIELD WORK
FARMERS SELECTION

2. RearrangementRearrangementof farmers listsof farmers lists

•Reatribution of total propriety

1. CriteriaCriteriaof Farmersof Farmersselectionselection

•Total area of the farm 

•To be a member of the ”GIC”

•Size of the selected farmers population



FIELD WORK
FARMERS SELECTION

3. Setting Setting of farmers of farmers categoriescategories

Category 
hectare

#Farms in 
Category 

“n c”

0.01 - 0.4 255

0.401- 0.9- 62

0.9> 5

Total 322



FIELD WORK
FARMERS SELECTION

4. Random selection Random selection of farmersof farmers



FIELD WORK
FARMERS SELECTION

5. RulesRulesof of Random selection Random selection of Farmersof Farmers

401.776100 %322Total

1.02551.031.6 %50.9>

0.5670.5419.3 %620.401- 0.9 -

0.211280.20679.2 %2550 - 0.4

Average area Xi 
of selected farms

#S Farms selected 
for category 

Average lot area 
in this category Xi

% R of farms in 
this category Ri

#n of Farms in this 
category

Category hectare



FIELD WORK
FARMERS INTERVIEWING

1. QuestionnairesQuestionnaires

2. DificultiesDificulties

3. Positve PointsPositve Points



FIELD WORK
DATA MANAGEMENT

1. Dtata Codification

2. Data extraction

3. Data screening



DATA ANALYSIS

1.  Principals of Principals of analysisanalysis

•Use of Correlation, Histogram and  Box-plot

•Look at the relation Input-Output



DATA ANALYSIS

2.2. Variables Variables usedusedin thein theanalysisanalysis

• Water • Fertilizer

• Manpower••Yield DatesYield Dates



Total Water Quantity Used (m3/year)
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Production function Water/DatesProduction function Water/Dates
El Hsay OasesEl Hsay Oases



Total Water Quantity Used (m3/year)
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Developed Irrigation System



Total Water Quantity Used/year

Total Water Quantity Used (m3/year)
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Conclusion

• Water is MISS USED
• Precious underground water is exported 
• The Oases are not any more sustainable



Recommendations

• Introduce better water technology for 
Irrigation

• Stop selling non renewable underground 
water for some EUROS

• Look for other development means to keep 
Oases populations in equilibrium with their 
Oases



Thank you 
for your 
attention


