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1. INTHODUCTION

VCI'y Little ru i.nfa Ll , on aver-age Le s s than 50 lI11l1/a, occur-s ill tlt~~ Nami h

Desert. Its wat e r resources are dependant 011 vat cr br ouuht; d~lwll 1'1'\1111

sub surf ace or surf'ncc flow out of the inland where IIlOn.~ f'avourab I c 1'(1 i11(';111

cond it i ous prevail. The most important water resources are c rc.u.cd by t.h rc c

of Namibia's western flowing r.i vc r s , which cross the ccn t rul Nam.i b in t.o t.lu:

At lan t i c Ocean (sec FIGUlm 1), .i.v c , the Omaruru, Swako p illHI Kui s c h l\iv"I'~;.

Thc s c Conn Li ncu r oases in the desert, not in the fU1'I1i \)1' IWI'IIIdlll'IIt Iy

f'Lov ing opcu wat c r , but by the episodic r-cch.u-go of the sandy "'III'j I\'I'~;

undc r Iy ing the r Ivc r bed.

Thc s o aqu i.f'c r s are the resources which nature relics U1K)Jl 1'\11' t.he slI:~L;l j II i III.!,

o f vegetation (KuLs cb }, for Lrr Lga tLon (Swakop}, [01' hum.ui CI.1I1:;1II11PI.i \'11 Ily

the coa s taL town (Ku i seb and Omaruru) ami mining (Ku i scb ami l)III'll'lII'U).

An und e r s tanding of the hydrological features of the e p ixodi \: I'\'dld I"!,,'

cv cn t s .is essential f'o r the opt ima L management; of these 1'I.~:;,)lll','\~:;.

2. FLOOD CHARACTERISTICS

l-l.ood s in Nam ib i a .u:c often of the "flash flood" type, Ch<lI';ICt.'~I'i:.,~d by 0111

aLmos t i n s t an t.uicous r i sc and a sho r t dura t Lou (xc c I'Il;Uln; ~). Th i « I:.

c.ru s cd by it c omb i na t iou of t.hc following f ac to r s :

t hc s e floods a r c gcnc ra t cd by convcc t i.vc 1'01i IlLll I SI"ll'III:; h I1I1

it high .in t cn s i ty and a sho r t dur-a t i ou ;

thc s c s t.orms occur in ca tcluncnt s w i tit ,l 1I1,11'C \'1' I ",.~,

.impc rmcab Lc so i I and illl immediate, but

r-cac t Lou ;

the vegetation cover often dc t c r i o r-a t c s due L~' dl"'IH"IJI:,

and/or bad grazing management.
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Th i s .i s c spcc i a l Ly true where the floods enter the desert: a ILc r' t ra vc r x i nu

the eSl:al'pllll~llt in s t ccp CClnY01lSwhich have little ab so rb i in; rl'hhll'l .•ill.",

Fur thc r into t hc dc s c r t , pa r t Lcu Lar Ly in the KuLs cb , t.hc r i vc r-hcd h'id,'II:;,

but still only the ma j or floods will last longer t han it Icw dOl.\' s illld IH~

turbu I cn t enough to stir up scaling silt laycrs" to be ablc tl)il1ll'lh!lll"l' d

notable risc of the groundwater table.

III t.hc dc sc r t floods move down with a typical "wetted fl'OIlLII iu t c r l'a c o . Till'

Lu'gct' the 1'100ds a rc , thc wider the area they have to wet and t.hc 1l1l")I',~t hcv

ar'c subject to losses.

3. lU~CENT HYDHOLOGICAL HISTOHY

3.1 OWIIWHlJ

(Sl~C i"lCllHE 3)

On aver-age the Ornaruru r-eaches the sea ever-y second y ca r , ltowe v.»: ,)11

IlIal1Yocca s ion s the runof'f is too insignificant to ha vc <1.11,~rr,'\"1 ,)11

r-cch.u-ge , and, on av c r a.gc , only once ever-y t cu y •..~ill'S l"I'I,j"llisillll"111 I:;

br-ounh t to t111~ undcr-g round water.

3.~ SWi\I\('\P

(sec FJGllHE 4)

i\C\";l)njin~ t o historic cv.idcncc the SWilkop a Lso us cd t.o 1'1,1\" i 111" III\'

SC;l h.i.l f 01' thl~ yca r s . Th i s pa t t c rn was hrokcn ill t.hc Sl~vl~lll.il':,: :.1111','

1976 the rivet' did no t reach the coast for cight yc.us . III 1\.1;:-\ ~ 1Ill'

r i vc r flowed agilin into the sea and, a I though it h.ts h'~l~11 1"I"hlll!!.

t luough thc dc s e r t scvcr-a L t Lmes since then, .i t was nCVCl' wi t h t.lu: :--'illlIl~

magnitude as before.
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(Sl~e I'IGIlHE 5)

Alsu the 1\u i sc b is rc por-ted to ha vc reached lite sea \1I1 111\)I'C t.hau \)I\l~

oc c a s Lon (eight times since the beginning of the cCIlLlIl'Y). TIH' 1.1.',1

t imc t he r c WitS strung flow into the sea was 111 1IH)":, 11,\, ",II j I I' III

1973/74 it just r-eached the Mouth. In more r cccn t yeill'~; fll1mb hdl'\~ly

pa s s cd Roo Lbank ,

4. HYDROLOGICAL PARAMETImS

4.1 1,;pT.')norCi\L CHi\Hi\CTEH

Two types of cp i sod i c mcchan i sms arc pos s i bl.c . The f'i rs t IS it "cv c i ic"

01l~, wher-e the cxccpt i.ona L incident OCCUI'S wi th a IIIO\'C o r Il~SS \:1)11:,\.1111

I'l~CUI'~nc~, ~.g. sun-spot generated cvcn t s . The second is i.hc "CI'I'.I1.il:"

o r "random'' one, where only an average t imc Ln t e r vn l. .i u he t.wccn l~\'I'II1.:,

can be calculated.

Rc t.urn period is the specific hydr-o Log i cn L t e rm used 1'UI' 1.I1l~ d Vl'l'.II.'.C

lillie .i n t c r vaL, and it is t.hc cau s c of a gl'cat Ileal 0[' mis.und c rx t.au.l i ur;

bc c a u s c of its statistical implication. i"or .i n s t auc c .1I1 I~Vl~IlL w i r.h d

r c t ur n pc r i od of 10 y c a r s can ca s i Ly happen in t.lu-cc COII:'l~';lIt i vc p'd 1','-.

aud thcu no t .uiymo r c for another th i r ty y c a r s .

,I f fl.ood s WCI'C of a t r uc cyclic na t ur c , r i VCI' I Low ,LIIJ l'l~,:h'lI')~l~ 1'1'" Id

be IIII)rC rcl.i.ab Lc , but this is not the case 1'01' tlw I.} I'" I' I' I' vvu t :,

ob sc rvcd ..1.11 the wcs t c rn flowing r i vcr s , Thc rc may t.hc rc fo rc lll~ 1,)II,l:

pc r iod s of d r-ough t and short pc r i.cd s of IlO d rough t .

4. Z Pi\TTEHN Clli\NGES

\"'hcn~ilS [01' t.hc Omar-ur-u no systematic change in the rl'cqlll~III:'y 011111 1.Ill'

lII'lt-!;niLude of flood cv cn t s can be d is cc rncd , thc rc h,ls l.ccn 01 III'll'I,\,,,

d cc r-ca sc 1'01' bo t h t hc Swakop and the Ku.i scb Ri vc r s ,
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lmpor tan t quc s t i on s a rc now:

.1:; t h i s it l'illlliom t cmpo ra ry situation 01' d oc s i L i lid I ,:.1 I,' d

t rend?

if there is a trend. what is thc r-ca son , and WI I) 1t l:<lI'I',I" ,111

in future?

The following con s idcr-a t ions must be bo ruc ill mind:

Ther-e has been a sever-e r-a inf'nl.L d rought, .11l t.ho c cn t r.r l ;11',',1

of the c oun t i-y in the La tc s cvcn t ie s <llld l~ill'ly Ci,'.ltl.ll·:"

which suf'fi c i cut Ly explains thc ab::;cnc\~llr r l.ood x IJl" I hI'

dcscrt during that period;

Two maj or impoundmcnts wer-e built on the S"';lkl)!l I{i \',~I' III I ",~

past two dccadc s ; Von Bach Dam (1970) and ;)\vali.,)pp'h)J'L 1\01111

(1977) with a combincd Lnt crccpt ion capacity or 11" mi II i,)11

cubic mct rcs , This nu ght; cxp.l.a.in , I'llI' t.h i s I'IV,'I'

s pcc i f Lca Ll.y , why the recovery af t c r the d rouuh t p,~I' i \,d h';I:;

only partial. It indicates that the t rcud \)1' iI 1,'1\\'1'

f rcqucncy of floods in the dc se r t wi 11 pc I'::; j st.

The pc r i.od of drought aLone docs, howcvcr , not ful.l.y ox p l a in h'liy Ilh~

Ku.i s e b t s r ivc r l'egimc has shown a s Lm.i Lar- dccl ine ovc r t.hc 1'01:;1 Il) 1" I'";

y ca r s (Sl~C l'lGUI\Jo: (i}, Ther-e is no evidence of lIJajol' de\',~I'IPIIII'III:, III Ilh'

ca t cluncn t rc c eu t Ly . Apn r t f r om 11'l'egulill' ch.urgc s ill till' 1',lilll" •• 11 1,,,111'1'11,

OIlC would LJ"e t o spccu Lat c that the ca t cluncn t r c s pon sc h.u. ",','ll 1111,,111 i l't!

through il change of unknown nature in cat chmcnt millltlgeml~IlL.

5. CONCLUSION

Bccn us c of tho high variability cxpcr i cncod ill L1w I';l iu la I I . .111,1

couscqucnt Ly runoff, the importance of further moni t o r i ng t.hc hvd I',) I ,)~y l) r

these I'ivel'S should be appr-cc Latcd ,
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ANNUAL FLOW VOLUME (MILLION M31
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FLOW AT HENTIES MONUMENT
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ANNUAL FLOW VOLUME (MILLION M3J
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FLOW AT SWAKOPMUND
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ANNUAL FLOW VOLUME (MILLION M31
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FLOW AT SCHLESIEN (KUISEB)
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MASS PLOT OF SCHLESIEN RUNOFF AND WINDHOEK RAINFALL
CUMULATIVE SCHLESIEN RUNOff (MILLION lA31
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