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EPISODIC IFLOOD EVENTS OF RIVERS CROSSING THE DESERT

1. INTRODUCTION

Very little rainfall, on average less than 50 wmm/a, occurs in the Nawib
Desert. Its water resources arce dependant on water brought down  rom
subsurface or surface flow out of the inland where more favourable rainfall
conditions prevail. The most important water resources arce creited by three
of Namibia's western flowing rivers, which cross the central Namib into the
Atlantic Occan (sce FICGURE 1), i.c. the Omaruru, Swakop and Ruischb Rivers.
These form lincar oases in the desert, not in the form ol permancntly
flowing open water, but by the cpisodic recharge of the sandy aguiters

underlying the river bed.

These aguifers are the resources which nature relies upon for the sustaining
of vegetation (Kuiseb), for irrigation (Swakop), for human consumption by

the coastal town (Kuiseb and Omaruru) and mining (Kuiscb and Omaruru).

An understanding of the hydrological features of the cpisodic recharge

cvents is cssential for the optimal management of these resources.
2. TFLOOD CHARACTERISTICS

I'loods in Namibia arce often of the "flash flood" type, characterized by an
almost instantancous risc and a short duration (sce FICGURE 2). This s

caused by a combination of the following factors:

- these floods arce gencrated by convective vainfall storms with

a high intensity and a short duration;

~ these storms occur in  catchments with o more or oo
impermeable  soil and  an  immediate, but  short-lasting,

reaction;

- the vegetation cover often deteriorates due Lo drouehts

and/or bad grazing management.



This is especially truc where the floods enter the descert after traversine
the cescarpment in steep canyons which have little absorbing loodplains.
IFF'urther into the desert, particularly in the Kuiscb, the riverbed widens,
but still only the major floods will last longer than a few days and be
turbulent cnough to stir up scaling silt layers to be able to introduce a

notable risc of the groundwater table.
In the desert floods move down with a typical "wetted front" iuterface. The
larger the floods are, the wider the arca they have to wet and the more they

are subject to losses.

3. RECENT HYDROLOGICAL HISTORY

o
—

OMARURU

(see IFICURE 3)

On average the Omaruru rcaches the sca cvery sccond ycar. lowever on
many occasions the runoff is too insignificant to have an clfect on
recharge, and, on average, only once every ten ycars vepleni shaent s

brought to the underground water.

3.2 SWAKOP

(sce FICURE 4)

‘According to historic evidence the Swakop also used to P'low inte the
sca haltf of the yecars. This pattern was broken in the seventicn: ninee
19706 the river did not reach the coast for cight ycars. In tuxg the
river flowed again into the sca and, although it has been lowine
through the desert several times since then, it was never with the same

magnitude as before.



KULSER

(sce FIGURE 5)

Also the Kuiscb is reported to have rcached the sca on more than one
occasion (eight times since the beginning of the century). The last
time there was strong flow into the sca was in [vol oi, while in
1973/74 it just recached the Mouth. In morc recent years [hoods barvely
passcd Rooibank.

4. HYDROLOGICAL PARAMETERS

EPTSODTCAL CHARACTER

Two types of cpisodic mechanisms are poSsiblc. The fivst is a "cyolia"
one, where the exceptional incident occurs with a more or less constant
recurence, c.g. sun-spot generated cvents. The sccond is the "ervatie”
or "random" onc, wherce only an average time interval in between events

can be calculated.

Return period is the specific hydrological term uscd o the averape
time interval, and it is the cause of a great deal ol mitunderstanding
because of its statistical implication. lor instance an cvent with a
recturn period of 10 years can casily happen in three conscoutive ycars

and then not anymore for another thirty ycars.

-If floods were of a truc cyclic nature, river flow and recharge would

be more reliable, but this is not the casc for the type ol cvents
observed in the western flowing rivers. There may thercfore be long

periods of drought and short periods of no drought.

PATTERN CHANGIES

Whereas for the Omaruru no systematic change in the frequency and the
magnitude of flood ecvents can be discerned, there has been a mirked

decrease for both the Swakop and the Kuiscb Rivers.



Important questions arc now:

— is this a randowm temporary situation or docs it indicate a

trend?

— if there is a trend, what is the rcason, and will it carry on

in future?
The following considerations must be borne in mind:

— There has been a severe rainfall drought in the central arvea
of the country in the late seventies and carly ciphtic:,
which sufficiently cxplains the absence of floods v the

desert during that period;

~  Two major impoundments were built on the Swakop River in the
past two dccades; Von Bach Dam (1970) and Swakoppoort Daw
(1977) with a combined interception capacity of 119 million
cubic metres. This might  explain, tor  this  river
specifically, why the recovery after the drought poriod wis
only partial. It indicates that the trend of o  lower

frequency of floods in the desert will persist.

The period of drought alone does, however, not fully explain why the
Kuiseb's river régime has shown a similar decline over the past 10 to 15
years (sce FIGURE 0). There is no evidence of major developments in the
catchment recently. Apart from irrcgular changes in the raintall pattern,
once would like to speculate that the catchment response has been modilied

through a change of unknown nature in catchment management.
5. CONCLUSION

Because  of  the high variability expericenced in the  rainfall, ol
consequently runoff, the importance of further wmonitoring the hydrolosy of

these rivers should be appreciated.



DRAINAGE SYSTEM IN NAMIBIA
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ANNUAL FLOW VOLUME (MILLION M3
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FLOW AT SWAKOPMUND

ANNUAL FLOW VOLUME (MILLION M3)
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ANNUAL FLOW VOLUME (MILLION M3) FLOW AT, SCHLESIEN (KUISEB)
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MASS PLOT OF SCHLESIEN RUNOFF AND WINDHOEK RAINFALL

CUMULATIVE SCHLESIEN RUNOFF (MILLION M3)
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