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4 Sites in Spain(Almeria), Israel (Arava), Namibia (Kuiseb), South Africa (Namaqualand) 



Paleoflood Studies in Kuiseb Canyon 



K400 Slackwater Deposit Paleoflood Archive 





Hydrometric and Paleoflood Data 



New Vadose Zone Monitoring System 

 

• Flood stage (piezometers) 

 

• Soil moisture (TDR) at 

different depths 

 

• Groundwater level of 

alluvial aquifer 

 

• Continuous measurement 

and logging 

 

• Systems in Israel, Spain, 

Namibia, South Africa 

 

• All systems collected data 

of several flood events 



Groundwater Recharge During Floods 
 

 

• Flood wave 

characteristics: 

duration, stage 

 

 

• Wetting front 

movement 

 

• Water flux from 

sensor data 

 

 

 

• Soil moisture 

before rise 

 

• Groundwater 

level response 

 



 Recharge rates from two independent measures 

• Wetting front propagation in the unsaturated zone 

• Water table rise & increase in ground water storage 

 Recharge rates within narrow range: ~ 0.8 cm/h 

Recharge During Floods 
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Part used for validation Faulty part 
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Centennial Recharge Amount, Recurrence and Intermittance 
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Swartbank-Rooibank  
3.3 Mm³/a 

Gobabeb-Swartbank  
4.2 Mm³/a 

Canyon end-Gobabeb  
7.3 M³/a 

Total Kuiseb  
14.8 Mm³/a 



Groundwater Isotope and Residence Time Studies 

               Large floods isotopically depleted  
Less  

large floods 

More 

large floods 



Adaptive Groundwater Management 



WADE Conclusions 

Palaeoflood studies provide excellent 
record of extreme floods over the last 
1000 years, and sensitivity to climate 
variability.  

Recharge processes were monitored and 
a rate of 0.85 cm/h was measured. 
Clogging minor in Kuiseb, important in 
dam (Israel). 

A flood routing, infiltration and recharge 
model was developed and calibrated: 
Recharge amount, recurrence and 
intermittance. 

Groundwater residence time and isotope 
studies indicates millenial recharge 
episodes. Adaptive groundwater 
management increases yield. 
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Impact 
Long Term Flood Recharge Assessment Tool 
Re-assessment of Kuiseb aquifer  
Re-assessment of OMDEL dam  
Strategic Environmental Assessment Namibia 
New Policy on Recharge Dams in Arava 
Patented TDR technology 
Recharge-based Permit System (Swakop) 


