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The geology of the CEB: mega-fans

RIVER LONG PROFILES --

erosional hinterland and aggrading lowland Kunlun-Altun mega_fan

Taklamakan, China
(Wikipedia)

hinterland slope of upper surface of sedimentary
river slope body relates to upland stream slope
(related to
clast size)
ALLUVIAL FAN -- coarse sediment supplied >>
steep slope >> small plan-
steep form area of accommo-
dation zone >>
small fan cone
V- radii 5 - 25 km
MEGAFAN - fine sediment supplied >>
low angle low slope >> large planform
\ area of accommodation
———— __7one >> large fan cone
R

radii 100 - 600 km

« fan-shaped, large alluvial fans, “inland deltas”
* single outlet (apex)

* very low angle, very flat
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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 resultin
- wide-spread flooding

-

e most prominent 2009 — 2011
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Water Supply: open canals and shallow groundwater
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 surface water from the Calenque reservoir lake (Angola)
» shallow groundwater, often saline and microbial contamination
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Salinization of shallow groundwater (KOH-1)
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New resource: the Ohangwena |l aquifer (KOH-2)

WW201047: Conductivity Science & Environment
$@ FutureChallenges

Vast aquifer found in Namibia could last
fOI’ Centu I'ieS Thinking global, living local: Voices in a globalized world

s 1 By Matt McGrath
{ Science reporter, BBC World Service

Sfosigs s L © 20 July 2012 f © w [ < Shae
The Great Land Grab: The Discovery
of a New Aquifer in Namibia

@, 2003, Published in The great land rush on Africa,

~ FRESH WATER
AQUIFER

A newly discovered water source in
Namibia could have a major impact
on development in the driest
country in sub-Saharan Africa.

Written by Mac-Jordan D. Degadjor on Sep
Namibia.

Estimates suggest the aquifer could
supply the north of the country for 400
years at current rates of consumption

1w | & from the aquifer means the water is
Scientists say the water is up fo

10,000 years old but is cleaner to
& drink than many modern sources.

oo

— However, there are concerns that unauthorised drilling could threaten the new
o ISR NN © e

supply.

™ ,-" i —— Wwon47
| Huge resource

EDitest 1
‘ (229231m)
{ no water For the people of northern Namibia water is something that they either have too
j = much of or too little.

AQUIFER
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Scientists urge sustainable
development of Namibia's newly
found aquifer
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Geophysical exploration: TEM sounding profiles
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: Conceptual model of the aquifer system . -
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Learning something from (almost) nothing

CEB: 160,000 km?2 ‘ S Sy, 4 08 ARV
Geophysics: 440 TEM : I | =
(300 m x 300 m loop)

=~ 15 boreholes
= 15 pump tests

= 15 water samples

3 core drillings

(one fully cored)

Wallner et al. (2017)
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Core drilling WW203302

Rwandej
Congo Burund
Democratic Republic of Congo
Zambia
Angola
Zambia
Cuvelai
VWV2?13302
Zimbabwe
Botswana
Namibia
Continuous core drilling:
Ligong - 400 m (losses < 5%)
®  WW203302
: : South Africa
Cuvelai-Etosha Basin ) _ 100 mm |D’ 3 m |ength
Extent of the Kalahari-Basin Lesotho
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Sedimentology & hydraulic conductivity
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Indications for active ground water recharge?
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Groundwater modelling (in the absence of data)

OpenGeoSys (FE)
150 gw models
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boundary conditions:

- Iinflow Kunene megafan
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- inflow from both

- Inflow Cubango River

- faults
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- 2-3 mm/a recharge

Wallner et al. (2017)
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Overall conclusions

« Ohangwena-Il aquifer (KOH2): game changer for N Namibia

» Geology: megafan deposition

« Exploration: geophysics, drilling, hydraulics, modelling, dating:
o spatial extent of aquifers & aquitards
e active recharge? Yes, but only 2-3 mm/a, mostly paleo-water

e Sustainable use possible?

» General problems
» data scarcity (Angola = 0)
e transboundary issue

More data & understanding needed!

WORK IN PROGRESS!
New CUVECOM project
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Thank you for your attention!
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