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AbstTnrt: ">I2micia is ;J_J.l arid country, vvnere l:og has pre'_'iously lJe :·n ldentified as a 
feasible altccnative source of warer. Fog occ u.rs in vvestern Nam.ibia during son1e 200 
:;.ights in a :.·e; __ ___r :l.Gci. '/:::r: Jnl y by some l years lrl CC: _·ison TO 8. 13 .J %1 
''ariation in T:1is 1nakes fog a more reliable cm.d ke:; source of 'Nater for n:ar'v 

studied by the Desert esearch Foundation of Namibia (DRFN) over last thirty yea:cs 
(e.g., Lm.1vv, 1993 Seely & Henschel, 2000; Henschel et al. in press). The "lffiO\'llPdge 
gaineJ from this and fro:rn. exchange \Vith :::esea:::-chers frorn South A111etica ga'ie rise 
eO the Namibian app.lication of fog collection s:.rste1ns project (Namfog). Nc:u:11f•)g is a 
join. project of the DP.:::"l'l := __ nd the l Tamib--t"o.sed T,Jpnaar comrnunity 1ncl J_ilns to f>:aluate 
the potential of fog '.Vater i'or dom_c:stic a case in C.1.ile . 
Thi evahmtic1 inYoL·es stac ::;;s of the climatolc·gy of)Jarnib .:og, in\ -cstig:J.tion of 
a:1d ne\v f g harvesting equipment and lastly. clcterrnination of L;1e water needs and 
ensurincr the parti c-ipat:ion anr' a\vareness by che potential Prelirni nary results 
of scudies indicate that o1uantitv and m:alitv of the fog: suffice for & ·xater 

..; - - - .i l. .. 

scheme. Experimf with standard fog collestors at a potential fog collection site 
indicate an average .Cog yield of 3.3 litres/m2/day during fog events anci an annual average 
of about 1 Storm winds and variations in fog and in the water consurnption 

costs of a tog-\vater supply scheme are 
sirr1ilar to that of insteJling 2. wind p,__1mp for ground,ivater abstractior out it is a more 
sustainable and friendly -vvater source. Follovving the fog water 
c'valumion, rnore information transfer is Taking place and a partnership is being formed 
.. vi th the community for the joint development of fog harvesting schen1es . Fog \V:::,ter 
<::s .. 1. :;--esou;.-:-:: :1ceds to go hand in haiJ.ci wi:·h an integrated a-vvc.reness of all :1aw.ral 
resources and the to manage Then1 in a sustainable mam1er. 

K Na:nib De,·ert, Fog harvesti;;-g, c:o!fector, iYater supply, rurol communiries 

. . . .•. .· .... 



The 1'-Tamibian is part of J. desert ::;nvirorune t ',Yhc::·:; :f t':·cshwater 
othe ;· than fo2 'lre .::cJ.rce. Fo: ;::.ccl.L) ·_;_long the r_::oqs c Jr>d ror sunK Jistanc;:: i·;J.ancl -1uring 
rnost of the ye·-·r. Its precipitation exceeds rainfall and as Sl'Ch. :t presents 2. reliable 
s-uoplen1entary ::oource of in 2-reas. 

ecological ;n1pLcatioPs ::tnd use::: of fcg by t"Junz;, and i:1cr2 in :·'<cE1ib 2esen hav-: 
been investio-ated t(;r a long time (I-L:milton & Seely, 1976 and Seely et aL 1998). 
Ho\vever, inves;:igations cl:' fog collection for water to human s-:ttlen1ents in 
mea began in Cf-lensche·l et J.l.. 1993; Seely & :COO). "Jhile iL 
appears +ha:: i:he quantity and cuality of IO?. \Vater 1T1a.ke rhis a potentially gc:-oC! source cf 
potable 'NaTeL suitable collPC(:. rs a durability of several years in the particularly 
agzcessi ve \Veathering condit:ons oi the still ne-c:d o be_ develoned. These 
c can he atiaptations c: .. ... :e 
tecf_tlticn.Ies . C(>t1certed ct.frJrts :O"\'l(lrcis ;n clesig11 
collectors 'Would stand to benefit rnany desert-chvelling people either ·:hrough sr11all-scale 
ru.:-ztl or bulk urban water sup,ol:' scnernes. 

This :Jresents over:ie·,v c)i -::he. fog ccltec :1c!1 l=:rogr::EllYte. :t di.::c:.Isscs 
general aspects of the prog:;:8_m rne ?c!!d plans \vhich 
.) in-vestigation of fog collection TJOtential at the coast:J centres and inland, 2.t 

rt:ro_l 5cttl ·ements; 
adapting fog collectors to the special conditions of the "0-Jarnib Desert e.g., frequent 
sandstorms; 

D investigation of Other r:.:pes ,-,-.- ;>Jllectors That 'NOuld ce S\.llt&ble for the 
e.g., prototype wind- and cooling-systen1 based li.ci.rvesters 

Ninety-seve!'l percent of Narnibia is arid to senj arid. Tht central Namib is :.he most :_:',:;:-id 
part of the country and rainfall is lov.; and highly variable in ·time and space. Average 
annual rainfall is 18 n1m at the coasc at S\vakoprnund, and :21 n1m 60 kin inland at 
Gobabeb (Nagel, 1959; Lancaste2:' ?tal., 1984). 

Fog occ nrs regularly in the Central N"mib . records indicate t: at 
deposition exceeds aru'1ual rainfall about seven tirn s at Svvakopmund, and R1most t"vvo 
times at Gobabeb (i',Jagel, 1959 and Lancaster et. 1L 198{:. Fog precipitation is .nore 

than rainfall a incicates a coeffici,:;m: of va:iation (C'lj of on1v -+ 1 
benveen years. 'Ompared to a CV for rainfall (Sedy & denschel, 2000) . 
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colL::ction 
towards aLleviating this \Yater sha The fog water C8.n be used alone or 

1nixed ·with t1.1e saline to ;:educe its sallE :y . The latter is supported 
studies indicate ti<tt !'Ja1ni1- :an icg \Vater :s of low . ccnt-:nt 

(e.g., E'..:k:ardt & Schernenaue!." ::m.d Seel_.' et 977) . In i:1lancl "reas. the :og 
season 'Vith the period of high groundvv·ater salinity (Fig. 1 ), suiting 

\Vater. 

:::oo .. 

:'1-[onth 

.::-igure 1 Groundwater saiinity :1nd frequen cy of fog occurrence at Gobabeb (Shanycngana ES. in preparation) 

3 FOG COLLECTION 

.3 .1 fog .coHection in end€:rnic and D-nimals 

Fog 1s a key source of ?v·a.>:;:· for plants and 2.111mats 111 UJ.e Desert (e .g .. 
1993; Seely & HenscheL 2000; Henschel et al. in press). There are cruee main 1ne ... hods 
of harvesting atrr.ospheric moi:::ture: including fog, that ::.re found in endemic fa.una c::.nd 
t1ora of theN arnib, nmnely, 

::ollecti:1g fog on the body: e.g., ±og-basking beetle Onymacris unguicuiaris, fog-
absorbing lea\ -:s of succ:.1lent s}-1_ • ..rub Trianthema heFeroensis; 

.., :=og 'vVater depos'tion on the subsnc:tu:c-:1 :1.nd drin\::ing l:hi3, ·e.g., the beede 
Lepidochora kahani \vhich builds fog-\vate:: deposition : in sand: ard dur.e grass 
Stipagrostis sabulicola dropping condensed ±og vvater onto shallo-vv roots: 

:; absorption of atmospheric r:-1oisture . e.;S .. beetle larvae and fishn1oths. 

ot 30me 01 t:he ues (.:m Cl lnrentctic .. ls of Iog \·Vater and the natura1 
collector -vvould contri bute to the tmcierstandins ·)f tog droplet behaviour and 
surface inte:-actions. This could be ' f rr. be:1efit for fog har\·esting 1n general. 
·20nLibuting to development of more effi cient harvesters. 
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3.2 standn:r.d fog (3FC) 

Sidce (_;ctober 1996. SFCs ]··ee11 used to "l1V'nitor fog :1t lcng-tcn11 ·v·vcG.ther 
. c ··"ions 2nd sorne of the . sites for fog ' .. •/at,:::- codccc;_on systems Topni1ar 

and the T ·aining and Research Cen"re . 
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The results indicate z. strong seasonal variu.tion in _fog frequency and rnost 
inland fog occurring frorn August to January, and the lo-vv period t·ein:· -·July. a::: 
re±1ected at 011e of the sites in Figure 2 . an.nual ·iaily a-... era.ge at the ·1esignated si;:es · 
0.5 - 3 litres/m2/day during fog events: and 0.1 - 1 litres/m2/day 2.ll i.e., 
non-fog days (J-Ienschel et al, 1998). No long-tern SFC records exist f0r the coastal area. 
out Ineasurements 1.vitb. other methods indicc.::c i:hat coastal fog 2lso occurs the 
year. It cii ... plays J. vv·intcr maximum as to the sun1rner rr1axin1urn seen 'vVith :_nlancl 
fog (Nagel, 1959; Henschel et at., 1998). Fog deposition and thus, potential for 
harvesting, appears to highest J.t around 2C:- J 0 from the ib coc:.st ( Eachfeld: i.:1 
press). 

3,3 constrah:.s Lm:it2tions 

Topography and nearness to the source of are some of the t:1.ctors conside::ed vvhen 
selecting a site for a fog collections:. ln Chile: such systerns are 5 - 25 km of 
the fog source, and o.t an altitude of between 400 to l 000 m a.m.s. l where the highest 
liquid \Vater con:en (L 17'/C) and speed oiten occur (S chem enauer and 
1982 , 1994) . The sin·ation in the Central l Tamib differs substantially from irs geographic 
counterpart in Chile i;ecause the gradually sloping and topographically featureles::: p lain 
of the N arnib does not enhance fog deposition . 

These and other imitations such as the .frecment occur;enc ::: of destructive sandstorms 
with peak wind s;·lPeds in the rarge of 24 - 32 1n.s- L represent son-:e of the constra ... ning 
factors to successful inlplementotion of fog collecti on systems in >1 arr· ibia. 



types of fog '\'lth increaser-l :·1eid and durJbi1ity o..re also being in 
the 1 -rhe.:;e includr: both !)assive and active fog and general atm.osphe:-ic moisture 
collectors. fo11owing have been conducted.: 
" a prototype dev·stcped b:· I(.rlunsvikl of Stryn in 1'-..Jorway, cses shredded-paper 

bricks to absorb 2ir rnoistl:IL cmd fog at night and :hen releases it 'oy ev:1poration into 
a condensation cha:..nbc :· 'vhen the sun heats the bricks by day; 

:"> kinds of lJolyprc)pylerie netting tested b;· ::VIessrs. Coetzee and rviulder of 
Sv/akop1nund, N arnibia ; 

.) -..:ocling and extrc.ctor fr:11-based protJtypes en.hance CGndensmion are being 
tested by Ntt . Shanyengana of DRFl'-J; 
1net2l' ic r ".eshes t ,.:.ade f oxidation-resistant 1naterial 

rigu r e 3 The cooling system-based fog harvester a nd metal-conreu fog screens 

LJ ·. 

Initial result ::: :.lre promising. T>:e ccGlin.g-::ystern and metal-ccc::.ted tnesh tests yield more 
fog- •;ater :ha:l :hm obtained \Vith a polypropylene mesh (Rashel) c:r:' -:·qual surface area. 

-t CONCLuSION 

Despite the poor quantity a .. ld quality of traditional sources of fre::h\vater in the Central 
Namib Desert, there appear to be promising opportunities _,: or reso lving the water scarcity. 
Fog is a viable source of water that can be used to supplement traditi onal sources in rural 
settlen1ents in t } i , region. 

The possibility anc implications ':'or water supply to the coastal urban centres are e:::_uaJly· 
great. Dilution of saline grounchvater or desalinated \Vater with fog-water, and its use in 
rural and urban household applications such as gardening are but fe\v of 1nany. Ho\Ve'ier. 
there is need for research on way:: to improve the ef±l.ciency of existing fog collectors and 
to develop 1nore efficient },,.rvesters . fog harvesting and particularly. ;-he 
develop ment of more efficient harvesters present a challenge to students and researchers 
in the field of alternative water resources. 
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