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The Platveld Aquifer Study (PAS)

Presentation of Results, concentrating on:

The Hydrologic Cycle

Bush Encroachment in General

Impact of bush Encroachment on Groundwater Resources
Case descriptions

Groundwater Security = Food Security and Stability
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Average Depths of boreholes drilled
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Only bor eholesfor which

1. Reliable drill-dates have been found

2. Reliable depth data was found

have been used. (500 bor eholes)

. Thisisnot a statistic representing total boreholesdrilled.
. Thetendenciesreflected are consider ed representative.
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Water levels measured

farmers and geohydrologists

» Goabpforte »7 boreholes
» Drop of up to 16 min up to 26
years

Luggenhof » Wells started to dry up in 1946

» Presently water levels are in the
order of 25 mbgl

» Fountain at “Ou Uib” dried
» Uib up in May 1973
» In 1986 water level at old
fountain in replacement
borehole was 10 m

) 25/11/2003 RWL 24.5 mbgl
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Groundwater abstracted Presently on Average
4.6 MM”3

Otavi, supply from outside Project
Area
0%

Evaporation, from Open Reservoirs
0, . .
5% Farms, domestic use, includes

lawns and garden

16%

Irrigation, small scale, areas
smaller than 5 ha
12%

QOutjo, Municipal supply

0,
Irrigation, large scale with Centre 13%

Pivots
15%

Okorusu, Industrial supply
7%

Stock
32%
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Water Abstraction Historic
Groundwater Abstracted ~ 1958 6.5 Mm”"3/a

Historically:
*Outjo Municipality used up to 1
Mm~3/a Evaporation, frf:rm
«Okorusu used less water Open H:;‘""'""E ]

sFarmsused lesswater for purely o

. Irrigation, small
domestic use scale, areas smaller Farms,. domestic
than 5 ha use, includes lawns
P and garden
=

Outjo, Municipal

*Small scaleirrigation was used
supply

Irrigation, large

regularly
*No large scaleirrigation
sWater used for livestock watering was 5“3"?':_“""39""9
1roLs
much mor e
0= a3
Okorusu, Industrial
supply
23

According to Veterinary services, the

meat board and slaughtering
statistics, in Namibia in commer cial
farmland during 1958 an estimated
2,7 million head of cattle grazed ,
compar ed to only some 700 000
to 800 000 during the late 1990’ s

Stock
65z
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Kalahari Cover
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Platveld Kalahari Basin

55040, L $3900

? =00 15980 15900, 29, 209 Mg Agen 40500 4400 0.
A Nassaul Nassau 2 Luggenhof 1 WW 40824 WW40855 Ww40829 S
with elevation
of 1650m
[ ’
‘?\L
Calcrete Calcrete c
Calcareous Sandstong
o 5000 10000 15000 20000 25000 30000 35000 40000 AS000 SD000 55000 B0000 &5000 70000
Geological Cross section across the Platveld Basin
00 0 2500 5000 showing Kalahari and Damaran Lithologies
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» Dry borehole drilled in densely vegetated bush. Note absence of grass cover.
» (Farm Smythe, February 2004)
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Bush Encroachment

Site“Abi¢’
Re-growth after three monthsrainfall
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Facts about Bush Encroachment (source: de Klerk, et al 2004)

Project area hasthe following species which can betermed “invasive”:
*Colophospermum mopane in the north and western portion (density 4000/ha and mor €)

*Acacia mellifera in southern portion of the project area (density 8000/ha or higher)

*Dichrostachys cinereain the east (density 10 000/ha and more)

*Not in Statistics: Terminalia prunioides
ETTE: evapotranspiration tree equivalents
For thiscomparison: one Acacia mellifera, height 2.5 m, crown diameter 2.8 m, canopy area 6.0

m” 2, mean relative daily evapotranspiration per 8-hour day day/plant: 64.8 kg (=liters)
According to Bester (1996) most of Namibia had its original vegetative characteristics up
to the 1940’s, but by the mid-1960's, bush thickening wasregar ded as an environmental

desaster.
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Occurrence of dominant invasive species

Kl mi bl e

@ cophopamummpae  Density fumbenha)

2, D003, CxO

- Flugoaem trichofomum . ._':_ 2, 0004, 000
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Comparlson of Abstraction Evapotranspiration
Losses & Total Precipitation optimistic

Water Balance Normal
60 % Canopy cover
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Comparlson of Abstraction Evapotranspiration
Losses & Total Precipitation worst case

Water Balance Drought Situation
90 % canopy cover
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Rainfgll event March 2005
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Case history Grosvernor

Water Level Reactions WW40818
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Case history Goedbegin
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Case History Marburg

Water Level Reactions WW40819

Date
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Case history Rushof

Water level reaction Farm Rushof WW 40826; WW 40827; WW 40828
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Farm Pforte February 2004
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Bushencroachment as a National Crisis: examples

Groundwater to Otjiwarongo
Eastern National Water Carrier

Gobabis

Flow of Rivers, sediment load, silting of dams

ENWC Dam System Omaruru Swakop basins

Food Production

The object of thisstudy was not to investigate the causes of bush encroachment, nor

to find solutionsto this specific problem, but the study clearly shows, that immediate
action in thisregard isnecessary. But let uslook at some picturestaken in and around
Windhoek
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Conclusions

Bush encroachment has a severe, if not catastrophic influence on rechargeto groundwater

Declining water levels wer e approaching dangerously low levels (before start of 2006 season)

In areas where de-bushing hastaken place, groundwater evidently isrecharged relatively
fast

Bush control on thelong term will result in the recovery of groundwater resour ces

With water levelsrecovered to the state when fountains re-occur, groundwater will be
an asset which can be utilized morereliably:

*Food production
elrrigation in generd
Industrial use
Municipal supply
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Warning

Theimpression must not be gained that all bushes should be eradicated
A healthy balance of bushes and grasses ensur es good rangeland condition
De-bushing should ther efore be done selectively

To ensure both productive rangeland and

Replenishment of ground water
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