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The Cuvelai-Etosha-Basin

Faseke et al. (2016)



The geology of the CEB: mega-fans
M.J. Wilkinson, NASA/Texas State Univ.

• fan-shaped, large alluvial fans, “inland deltas”

• single outlet (apex)

• very low angle, very flat

Kunlun-Altun mega-fan
Taklamakan, China
(Wikipedia)



Northern Namibia – climatic extremes
• long periods with successive extreme

droughts

• extreme droughts 1992, 1993, 2007, 2019 ... 

• crop failure and intense loss of livestock

• strong wet periods result in
wide-spread flooding 

• most prominent 2009 – 2011



Water Supply: open canals and shallow groundwater

• surface water from the Calenque reservoir lake (Angola)
• shallow groundwater, often saline and microbial contamination



Salinization of shallow groundwater (KOH-1)

>5.000 mg/L TDS



New resource: the Ohangwena II aquifer (KOH-2)



Geophysical exploration: TEM sounding profiles 

Geophysical exploration campaign: 
440 TEM soundings
(300 m x 300 m loop)
Report: Schildknecht (2012)

Boreholes (partially cored):
Dill et al. (2012) 
Lindenmaier et al. (2014)



Conceptual model of the aquifer system

Wallner et al. (2017)



Learning something from (almost) nothing
CEB: 160,000 km²

Geophysics: 440 TEM

(300 m x 300 m loop) 

≈ 15 boreholes

≈ 15 pump tests

≈ 15 water samples

3 core drillings 

(one fully cored)

Wallner et al. (2017)



Core drilling WW203302

Continuous core drilling: 

- 400 m (losses < 5%)

- 100 mm ID, 3 m length



Sedimentology & hydraulic conductivity

Falling head permeameter (German standard DIN18130)
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Indications for active ground water recharge?

Groundwater levels rise after rainy 
season and decay afterwards

active system
active recharge?



Groundwater modelling (in the absence of data)

OpenGeoSys (FE)
150 gw models

Systematic variation of 
boundary conditions:
- inflow Kunene megafan
- inflow Cubango megafan
- inflow from both
- inflow Cubango River
- faults

target: measured heads
& gw ages (14C): 10-30 ka

 2-3 mm/a recharge
Wallner et al. (2017)



Overall conclusions
• Ohangwena-II aquifer (KOH2): game changer for N Namibia
• Geology: megafan deposition
• Exploration: geophysics, drilling, hydraulics, modelling, dating:

• spatial extent of aquifers & aquitards
• active recharge? Yes, but only 2-3 mm/a, mostly paleo-water

• Sustainable use possible? 
• General problems

• data scarcity (Angola = 0)
• transboundary issue

More data & understanding needed!

WORK IN PROGRESS! 
New CUVECOM project



Thank you for your attention!
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