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Abstract |

Many parts of the West Loast of South Africa experiunce severe water shoriages theughout the year. Despite the meager fainfall,
however, the region is subject 10 a high incidence of fog which might provide water for waterpoor communities. ~This paper
investigates the 1 g water potential of the area, Since fog walsr colfection rates ar¢ tosome extent dependent apon the spatiel and
temgoral characteristios of fog, these sapecis ware investigamad. Pilot fog coliectors were groctad ot six West Cosst sites dnd the
water sollention rates arasured over & dwee 1o four year period. Tt was found that the heidenee of foy is mostly eonfined 10 the
soastal zons below the 200 e contour Huswith fog frequency decressing with fatinsde within this zone, The highest wiier collection
rates, were recorded ut Cape Columbing where volumes in extess of 2.5 7 of collooting surfice eun he expeated 1o be collected
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per day. Of this, approximately 904% is dug
of the water is good ard fit for human consumption,

introduction

“Ahe West Coast of South Africs is one of the most ard parts of the

pouniry with the annual rainfall rarely exceeding 256 m {South

o oadrean Wenther Bureau (SAWB)Y 1986). Only three perennial
LFivers traverse the area. namely, the Orange, Olifonts and Berg

.
& Rivers, with the flow in other smalier rivers varving seasonally and
f&‘: “usuzily kaving dry beds in summer. Although a number of
:‘: = commmitios make use of river water eithor through direct extraction
}3 or vig pipehines or canals, the madn source of water is groundwater
- - through either boreholes, wells or fountaing (Rush et al, 20000
= This is, unfortupately, ot alwitys available in sufficient quantities
& and i often contaminated with aaturally ovcurring salts or heavy
ot metals (Toens et al., 1999). 1o view of the high popalation growth
'”g 5 i rurat areas and the expeoted boom i West Coast tourisnl i is
5 evident that pressure on existing Hmited water resources will
= increase i future. 1tis clear that thers is an urgent nesd to identify
£ alterpative sources of potable water,
“’:f i Fog i3 one such source of water, Although is water vielding
g_ . potential iz targely ignored by water provision authorities, it was
& used extensively i ancient dmes. Theinhabitents of Palestine, for
E example, built simall low cirenlar honeycombed walls arcund their

vings so that the mist and dew could precipitate in the inmediate
vicinity of the plants {Nelson-Fsch, nd. Historically, both dew and
fog were collected in the Atacanma and other desens from pites of
stones, arranged so that the condensation would drip to the inside
of the base of the pile where i was shielded from the day’s sunshine
(Limsere and Hobbs, 19771 In the Canary kstands, fog deip from
wees was the sole source of water fir mas and animals Tor any
vears { Kerfoot, 1968
One of the earlies: documented experiments aimed al
determininig the volume of fog deposiion was conducted by
Marloth between 19401 and 1904, He attempied o measure the
vedume of fog water intercepted by vepetation on Tahle Mountain
by making use of two rain gauges - one was [8ft opan in the usual
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st fog deposition alone, while rainfall condribules wihe semaining 107, “The guatity

menner while & bunch of reeds was suspended above the other.

Bewween November 1901 and mid-February 1903 the rain pange

collected 126 mmof water while the gauge with the reeds collected
2028 wm (Marloth 1904, 1907}, Sisce then. it has become
standurd practice 10 measure fog precipitation by means of two rain
gauges, with a fog-catcher of various designs atached o one of
them. Many such experiments hiave been conducted - the most
neteworthy e South Africa snd Namibia being by Nagel (1859,
1962y, Schutie (1971, Schulze £3975), Nieman e ab. {1978 and
Smow (1983% All these experiments indicared the considersble
potential of fog as a water source.

A nuimber of projects have been itlated which specificatly
mmed ar supplying fog water o comtmnities.  The first was
implzmented at Mariepskop in Mpursadangs, South Africs. during
P99/ (Schume, 1971 It was used a3 an bverim messure fo
supply water 1o the South African Air Force personnel manning the
Mariepskop radar station, Two large foy sereens., constructed from
a plastic mesh and measuing 28.0 1 3.6 m each, were erected at

right sngles e each other and W the fog- and clond-bearing NE apd
SE winds. During & $5-reoath pericd. from Ocober 1969 o
December 1970, the sereens collected an average of 31 000 of
water permonth i e, approximately LHm?d. When vields foronly
fopgy days were taken o acoonnt, the mean was 23 3034 per
month - almost 800 #¢ During the entire period, fog/cloud
precipiation exceeded rainfall by a factor of 4.6 but during cerain
months ® was up @ 17 tntes greater (Schutte, 1971

The second wnd largest fog water collection project to dute was
wnitiaed by researchors atthe National Catholic LUniversity of Chile
and the Intermational Developraent Ressarch Centre in Canada, at
@ stmall fishing village in northern Chile in 1987, Here. 75 fog
tring 12 x 4 m were erscted on a hill

collectors, cach  m
overiooking s small fishing viliage calied Chungings. Accorling
H reports, production rates vary from zero on clear dayvs 10 &
maximden of 10000 £d. With this anangement, each of the 330
villugers roceived about 33 ¢ of clean water per person per day
iSchemenauer et al. 1988 Cereceda ot ab, 1992 Cerecads angd
Schemenaer, 1993 Schemensuer and Cereceda, 1991; 1994}, In
of this project, similar fog water collection

view of the sucoess
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vstems ave besnerected i the Canary Islands, Peru, Bozadorand
the Sultanste of Oman (Schemenaver and Cereceda, 199440

Singe the climates of the dry littora] zones in South Africa ang
Chile srequite similar with regards to nujor ocennie and aymospheric
circulations and assocised weather conditions {Lydalnph, 1937 1
seens likely that fog harvesting could also he successiully practiced
along the West Coast of South Africe. A project, funded by the
South African Water Research Commrission {WRLT and aimed 2
investigating the feasibility of using fog water 1o supplernent
existing supphes in the rural areas of south Africa was initiated in
5 Two regions were targared, namely, the mowitaing of tre
eastemescarpynent and the We stregion, This paper describes
the project in the later rag:“en

5

The two most hnportam faciors determining the feasihility of

implementing a fog water coliection are the expacted vield and the
guality thereof. These depond on the moisture content of the fog,
the duration and frequency of fog evends snd on the speed of the
wind (Nagel, 1936). They, in ture, depend on altitude sad on the
presete of cortain regionad climatic fctors sueh as the prossure
distribution in the area and the ses surface temperature.  The

direction and speed of the wind are aiso affectad by the type of

terrain and on the microtopography of the gren ( Schemenater et al,
1987 Cereceda snd Schemensuer, 1988), Tt foliows tha a firgt step
in assessing the feasibifity of vsing fog water as a supplemenary
water source i3 the determination of the spatial and temporal
accurrence patterns of fog in the area and the establishment of the
relationships between fog water vields wnd the various Taciors
affvcting it Therelove, aspects which receive attention in fhis
paper. Thay ae:

The spatiaf and temporal fog pattems atong the West Coast - 5o

a5 10 determine where fog oceurs, how often it oceurs, when it

gccurs aned how persistent zach fog episode s,

The collection and messurement of fog water yiejds at varions

SHes.

The detenmination of fog water quality,

The methodology used for each will be discussed in the relevant

section.
West Coast fog

The spatial and wmporal charactenisies of fog along the West
Coast can be axplained in tenms of hoth the prevaiiing climatic
comditions and the predosminant fog type. The mujority of authors
agree that advection sea fog predominates in this area {Hevdomm
snd Tinfey, 1930 Henderson-Sellers and Robinson, 19863, adthough
raiation fog. inversion fog and eloud iereeption mray also ocour.,
The sea fog results from the advection of refartvely warns moist ais
over the cold waer of the Benpuela-{ pwelling zone {Preston-
W hwe and Tyson, F¥88) - the tatlerbeing created by the circulation
areund the South Athaic Anticyelone situsted to the west of the
subcontinent {Nelson and Hutchings, 19831, South- southwesterly
wingds on the eastern perimeter of the anticvelone bow paralie! 1o
the coast and, fogerherwith the deflection caused by Coriolis Torce,
transport the furface witers avay from the land. This resulis in
cold, desp water welling upwaeds W re-csabiish equilibrium. The
cirldest water is thus found immedisiely adjzcent 1o the coast, This
rone of apwelling is dynamic and s oxtent varies considerably
depending on season and p ling weather conditions { Walkeret
al., F984: Shannan, 1985: Luticharms and Mesuwis, |9RT, Steckion.
3348

Irdand fog in the Brorat zone of the West Coust may resalt from
varous processes,  Firstly, fop formed iony the coast may be
advected infand.  Sueh fog will dissipue guickiy as the day
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progresses unless the eloud bank s very thick and onshore winds
continue throughowt the day. Secondly, during winter, moist air
adw u,Ei_(f from the sea may be apped helow a surfuce inversion in
vatieys and hollows and zooled by ructorsal redintion to form
valley foz. Hstie (1984) suggests that this would be & diurmal
phenomenon as the noctuena! fand breeve would counter any
onshore sirflow. Considering thut the Seutk Afvican West Coast is
infheenced by stmilar synontic and local weather conditions as the
Namibian const it is ikely that cloud interception will also be
avtive 4t higher elevation sites (Lancaster ot of., 1984 Vendrig,
PR, Stratus clouds may be ransported nland by westerly winds
wherenpon the cloud base may be lowered through convective
overtuming and rediation losses {Bste, 19863 In this way the
sratus clowds may engalf high elevation areas, resulting in fog.

Although different fog types predomsinate in different areas,
this does pot preclude the possibility that numerons foy types may
oviur within any given region.

Determination of spatial and temporal
characteristics of West Coast fog

Dige o the variability of fog over shor: distances, the determination
of spatial fog patterns is neither stratghtforward nore easy, In South
Alrica this is exacerbated by the procity of fog recording gations
- mpsvuaih inthe more sparsely populated parts of thecountry. The

wrpokation of fog incidence betweon stations i thers {orzextremely
difffcuit and & map resolting feom this method is not idea) apd
cannol be regarded as detailed or accurste. Notwiths tanding these
timitations, « foy incidence map (Fig. 13 was compiled which
Hlustrates, o some exient, the spatiel patterns of fog Incidence
along the West Cogst.

Data and method

The principst date source for these compiatons was the Weather
Bureau publication, WH 40 South Afccan Weather Burean
{SAWEL 1986). Eloven stations ave located within the region. of
whichtliree, namely Cape Columbine, Port Nolloth and Alexander
Bay, are first order weather statings. Such stations are manned by
part-time meteorlogicat officers. with observations being made
daily ar GR00, 14:00 and 20:00 {SAWR. 1987y The locations of
the 10 statons are indicated on Fig. 1.
h station’s mean snnuai Fog Day Freguency (FDFY was
transterred onto & base map and isopleths drawn by interpolation in
order to Hnk points with similer FOF values, In an attempt o
improve the accurecy of the fog distribution T, use was made of
information from personal ebservations of a sumber 'R og Walchers”
- & group of helpers who andertook 1o record the incidencs and
duration of fog episode during 1903 and 1993, Anabysis of the latter
data base revealed that there was some courespondence between
fog incidence and elevarion, Based on this information, contour
lines ware wsed 1o guide fog isopleths in the sreas where dat were
lacking. In the vicinity of Cape Columbine where the consial plain
widens., the fog isolines exhibita simifar outward boi fge. Cognisance
was also taken of the influsncs of water bodies when drawing
soplethy. The resulting map is shown as Fi ig. 1 Anannuel fog day
frequency time serles has been mchuded for the thyee first order
stations in order 10 show the variation of fog lncidence over time,
A zimilar procedure was used to determine the se saopality of
fog. Average mentily FDNS for the 10 Souh African Weather
Burezu stations were extracted from WRG (8 SAWE, 1988} and
used w0 catoulate seasons of high ¥DF for each siation,  The
seasonal fog patterns for the three first ordar ststions are indicated
an the right hend side of Fig, 3
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Figure T
Spatial and ternporal (gnnual ardd seasonal} fog distribution m patterns In Sowti Africa

Othertemporal data such as divrnal fog incidence pattierns, the
duration of fog episodes and thelr mtensity choracteristios were
orddy svadiable for Alexander Bay, Port Notloth and Cape Colum-
bine. The date source comprised SAWB printouts for the period
}960 e 1990, The printouts comprised dmly fog ocourrence

st~ 1977 pertod, Inthe former period. fog intensity was indicated
by means of the codes 4. | and 2 indicating light, moderate and
heavy Tow, respectively, These codes were based on horizomal
visibilities ranging from 600 to 1 000 m for Heght fogs, 300w
A1 for moderate fogs and less tharn 300 m for dense fogs. After
1977 the intensity codes were replaced by data indicating the time
period during which fog wias recorded of a specific site. The
discussion on fog intensity in South Africa isthus hased on anaiysis
of the 1960 to 1977 data, while for the divrnal paterss. data for the
post- 1977 period ware used.

These data were adso supplemenied with information obtained
from the Fog Watchers m Cape Columbine, Lambens Bay,
Rooibenwel and Langklip. The hatter two are faoms in the vicinity
of Velddrif, Limied amounts of dats were obtained from the
Namakwa Sands Mining Company’s weather stations at Brand se
Baai and Kalkbaken se Kop. Siace fog incidence data for Cape
Colembine. Lambert’s Bay, Rooiheowel and Lansklip wers

Available on webshe hifp/fwww, wre.org.zi

scords forthe 198010 1977 perod and past weather records forthe

O = Weather Bureau stations; @ = gxpérmenial sites

recorded by observers, lite information was availabde for the
period between 20000 and 00:04 whereas continuons data records
werse available where data loggers were used W record data,

Hesults
Spatiat fog characteristics

Figure | indicatesthay, in general. the annugl fog incidence decreases
with increasing latttude and longitude. The mean asnual foz, day
frequensy increases frote 66 d per year at Dassen Island to 111 dat
Cape Cofuwmbine, 10 148 4 ar Port Nolloth (SAWER, 1986)
Longimdinally, dwe zone with highest FD¥Fs abuts the coast,
decreasing with distance from the sea. This accords with
ohservations for the Namib and other west coast deserts
iCopenhagen, 1953 Meigs, 1966: Lancaster 2t al., 1984 Olhivier,
FOUZ, 19950 Asis thecase i the Namh (Olivier, 1992, 1995, high
Fog ecourrence along the west coust of South Africs appears to be
fimited 1 the coastal plaip at elevations below the 200 m comour
Hne. This is horae out by the data colflected by the Fog Wachers.
The link between topography and fop incidence can Further be
Hustrated by comparison of the frequencies of Tog at Viedendul
and Garies. Altheugh both stations lie spproximately 30 km inland,
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Yredendal, with an elevation of 34 m above Mean Sea
Lewel, hay a fog froquency of 44 d/a while Garies, which
lies ot 287 m above Mean Sea Level, experiences @
dversge of only 0.6 fog duyvs per aniuon (i), However,

Summary of annuat fog day frequency statistics at three
first order stations on the West Coast (1854 - 1986}

TABLE ¥

eeithin the fogey zone, fog ocours mars frequently at sites
with & slightly higher elevation than sea leval, This was
cofinned by independent tegts carried ont by the
envirommenta offiver of the Namakwa Sands Mining Co.

The decrease in fog incidence with distinoe from the sea
probably explains the fower ssnual fog day frequency ot
Alexander Ba‘w
{67 dy sinee this station is Jocated a few kilometers inlar

Mh

Station fAean Max Min Sttt dev | Coeff. of
variation
(%)
Alexander Bay 839 (67 i45 49 2
Port Notloth - IR92 {148 &0 el ZRE
Cape Columbine T HO7.60LID T 130 76 138

Temporal patterns

Values in brackets are SAWE (1956) Tong-term mesns

Notonly does the FDF vary markedly over space. itis also

exiremety variable over time. This variahility is evident in the
anntal, seasonal and diumal fog incidence patters: in the duration
of fog events: and in the fog intensity patierns it the three st ordar
fog recording stations.

interannual variability

The histegroms superimposed on Fig. 1 and the statisties shown in
Tuble | give some indication of the inter-annual variability at the
station identifiable pattern could be discerned from any of the
amnual time serles. This may be dae o the limited extent of the
available data. Ttis, however, naticeable that Cape Columbine has
the: lowest inter-snnual variabibity. This cen probably be aseribed
m the semi-permanent upwelling cell focated in this region (Currie,

1633 Shannon, 1985 Lugieharos and Meeuwis, 19873

Seasonality

The West Cosst receives rain mostly during the winter and spring
months. The main fog season, by contrast, nds lowards a sursmer
tsummer-autmn regime (Fig. 11 AtCape Coluabine, fog ocours
most frequently during Misch, Apil and May, with fog incidence
beinyg lowest during September. Dissen Island (ot shown in Fig.
Brshows essensially the same patters, with maximum fog incidence
sccurring during Febrmrary. Marchvand April. At Port Nodioth, fog
incidence also exhibits a summer-autumn maximum.  However,
the fog season tends more towards a winter righme torthe nerth, the
moths with the highest probability of fog st Alexander Bay being
Aprik, May and July (SAWB, 19881 This autumm-winter fog
seasonality extends norhwards along the Namibian coast {Lancaster
et al.. B84 Olivier, 19921 These varistions are probably related
torthe position of the South Atluntic Anticvelone and the associated
mome of upwellisg.

The inland location of Alexander Bay may also flusnce the
seasonal ocowrence of for. A differsnce in fog seasonality
berween coastal and intand sites is also evidem elsewhere in the
coutiry. It the Cape Peninsula, for example, Cape Point bas a
distimct surmer-anumn fog season whevens stiions located further
infand such as Cape Tows International airport, Kirstenbosch aml
Observatory have autunm-winter fog maxima (Olivier and Van
Heerden, 19949, This discrepancy i probably due 1o the fact that
inland aveas are more Hkely to experience nudiation fog - especially
o winter momings following the passage of 2 vold frons when
clear skies. low minimum temperatures and high atmospheric
buenidity prevail. A change in fog seasonality s alscevident in the
Nangb, but there. the f0g season changes from an autimn-winter
regite al the cast (o a spring-sommer maximumn further inland
{Nagel, 1959, Lancaster o1 ab., 1984 Ofivier, 19923

A
L
b
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Diurnal fog incidence

Fop occurs most often during the cooler nocturnal hours, peaking
between midmight and 08:00 and dissiparing soon after 0900 with
the onset of fog mostly confined to the period after midnighe. This
15 probably due w the prevalence of & land breeze Juring the sight
which inhibits fandward movement of air, Comparisons of coustal
and infand sites reveal minor differences. For instance. ot the
coustal sites, the maximum frequency of fog occurrence s between
6300 and 0700 while towards the interior this socurs shightly fater,
between 06:00 and 08:00. This indicates that peak ineidence does
not necessarily show an inverse relation with the diurnal thersmal
thythm but may be influenced by the oaset of the sea breeze. Ao,
the coastal sites are more likely to huive foy thronghout e day
while fog tends w disappear by aidmaorning further infand.

Duration of fog episodes
it should be kept in mind tiat it was not possible o determine the
exact imes of the commencement and cessation of fog events from
the Fog Watchor SAWE dan, Consequently, it was asssmed thar
fog which was meorded during any particalar period, for insance
the G0 O8:00 period, started st midnieht and Lasted il 08:00.
Despite these inacouracies, the data cowdd be used for COTPArNOns
between different recording stations,

Anatysis of data obtained from the Fog Watchers indicted that
fog episodes usually lasted for s period of two te six howrs a2 both
coastal and inland sles. Since advection sea fog jends 1o be more
persisient than radiation fog, it was expected that cosstal sites
would have longer fog episodes. However, the longest fog episode
was recorded mland at Rooihewwel, where forgy comditions
persisted for 35 hduring Aprii, 1994, Thiscan probably be ascribed
tr the persistence of Tug at higher altitades.

Ammslysis of SAWE daia revealed tiat ar Port Nolloth, the
longest fog episode lasted for 60 consecutive hours, Not only was
the duration of fog episodes at Alexander Bay shorter that at Port
Nolloth, but episodes of 24 h or mose occurred Jess often at the
tormer station. During the 1978 1o 955 period. for instance, there
were |18 ovcasions whes fog persisted throughowt the day & Port
Nolloth in comparison to only ¥ such ovcasions at Alexander Bay.

South African Weather Bureau past weather data were used 1o

compare the duration of fog episodes during a year with high fog
mwidence ve alow fog yearat Port Nolloth, ‘This revesled that fog

nisodes tasted longer during fogey vears. For example, rim’insﬁ
low fog vear (1987), the majority of fog episodes (235 ) Jasted only
for eight consecutive hours with a Hedted number | lasting 28 long
as 20 h and only two epistdes persist ing for 36 each, By conirast,
fog episodes persisted for lonpger periods during the fogey vear
{19795 with the majority persisting for 20 to 22 & and jsolared
episodes lasting sp 1o 60 h, l}mm«* the foggiest vear (1980) ar
Alexander Bay, over 80% of fog ¢

events lasted for moee than 3 b
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wheress only &% of the events persisted for this lengthy of thne
during the year with g low FDF { ”18'-"'3.. A sirmiar wend was
apparent in other low fog and foggy vears at both stations,

Fog intensily

The intensity of fog is one of fis most important chazacteristic since
i determines visibility. The degree of visibility depands on the
apacity of the afr, resuiting from the number of particles held in
suspeasion (Hewitt and Burton, 1971), Itis defined as “the greates
éhi.mﬁf: at which a dark object can be seen and tdemified for what
mist the hortzon” (SAWE, 1982}

¢ intensity data were oaly available for the three first order
stazinns. Cape Columbine, Alexander Bay and Povt Nolloth, Table
2 gives an indication of fog intensity af these stations, At Port
Nedoth thick fog accounts for 65% of the total episodes and st Cape
Columbine, 33%. Al both stationy the incidence of Iow intensity
fog is very low (<0961, At Alexander Bay, on the other hand,
mediun intensity fog is recordad more Beguently (40%) thas both
high (2B%) and low (32%) intensity fog. This discrepancy in fou
intensity between the stations probably reflecrs the differences in
their focations.

Collection and measurement of water yieids

[norder o determine the vadmine of rinfal or fog water that can be
collected from fog coflectors and 1o identify the relationship
berween various factors snd the water vield, o mumber of pilor fog
water collactors were erecied at suitable sites. The criterts used for
ihiz selection of test sites were:

the chusiteristios of fog events in tonns of their Treguency and

duration;

the speed of onshore winds!

terram characteristios:

geopssibility: and

securily.

The existence of guafified staff to record water collection rates atid
an operational weather station 2t or near the site were added
incentives,

Experimental sites

Four sites, steetching from spproximataly 3372275 in the vicinity of
Drarling, wonorthof the Olifants River mouth were initinily selected
for the erection of pilot fog collectors, The spetific locations were
Pampoenviel, Cape Columbine, Lanibert s Bay and Brand ve Baal
All four sites ware close 10 the ses {where high fog frequencies are
expected), easily accessible by roud

and secure from vandals, fnaddition,

both Namakwa Sands sites and kindly made the resuliz available on
a yegnlar basis.

Table 3 sunrmasises some characteristics of the sites seleciod
for the pilot projeet. In mest cases, land tenvre holders not only
granted permission for the erevtion of the sollectors, bt supplied
aetive agsistance with their erection and, where possible, made daia
from their weather stations wvaitable,

Structure of pilot fog collectors

It should be noted that although the South African Fog Water
Profectwas initteted w1 1993, funding onlv became available during
January 1995, All progeess prior 10 this was achieved suough the
goodwill of a number of people. Thus the first collectors were
donated (o the project by Mr M van Schoor {Terramin (Pry) Lids,
whe also desipned and constructed them, Those erected after 1995
wers it by Prof van Heerdes and his team from the Universiry
of Pretria and conform, o seme extem, 1o the pilot fog collectors
used by Cerecedaand Schemenauer in South America (Schemenaver
and Cereceds, 1994h). As previousty mentioned, the CSIR (Mr M
Struthers, USER. Stellenbosch) comsiructed and erected the fog
collectors at Brand se Baal, Kalkbaken se Kop and Kleinses,

Ie view of the fact that some of the eoliectors were donnted to
the project, it was deemed inappropriate to be prescripti\fc with

regands (o the design of the strocture. However, the vields from the
different structures were comparable singe the collecting surfsce
comsisted of the same materiat,

Van Schoor collectors (Mvs)

Eachofthe 'Van Schoor” fog collectors consisied of a Bt rectaneuliu
sereenr with an ared of wound 4 m® feach of the screens at
Parpoenvie, Cape Columbine and Lambert™s Bay had an mea of
3.6 ' each, while that st Brand se Bani was 3.4 m®). The screen

TABLE 2
Fog intensities at first order
West Coast stations

Intensity
[ 1 F5
Cape Columbine § 3 33
Port Nofloth HY 3G &0
Alexander Buy 3 46 28

0= low imiensity: 1 = moderate mionsity:
1= luginntu‘;z{w

pre-existing weather stations werg
tocated af the sites or else personnel
were available fo collect data on a

TABLE 3

Characteristics of west coast ptlm fon coiiactmn sites

df“i-‘;’ basis, _ Site Approx Fog [ Lat {“S} Long (°E} (Alt {m}] Land tenure
The CSIR {Esvironmentek, Freg

tetlenbosch) becams interested in - -

isitiating their own fog water Pampoenvis Unkpown 13392200 18915 © 50 ¢ Private.

colfection project along the Wyt Eniversity of Stellenbosch

Coust, They erected a foz collector Cape Columbine [t &0 | Pornet

ab Kalkbaken s¢ Kop within the Lambens Bay ) A0 1 Bep Agric

MNamakwa Sands terrain and approxi- Brand se Bug : w60 42 wi sands

mately 3.5 km o the castof Brand se Katkbuken se Kop ) 160 Narnskwa sands

Baat snd arKleinsee, Thus, although Kicinsee - Unknows | ORP Y 33 P Beors

not siretly part of the WRC funded

prisject. the CRIR cedlected data from
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Figure 2
A Van Schoor fog water collecior

consisted of a carbon impregiated polypropyiens mesh imperted
from Kimre Ine., 12 : Ehas o three- ditsensionad
strudture designad W create vorticlty in the air flow as it passes
through the mesh. A wding to Rimire Ing. (19941t is designed
1o callect dropless with diameters as staadl as 0.5 micron. The
Material i slire-violet radisston rosistant and has an expected life
tnie of o teast 1 vears, Al Kimpre maderial wis donated o the
prejectby TERRAMIN, The soreen was atfached o an alummiim
frame which was anchored 1o the ground by menns of a number of
gunile ropes. During tog events, smail fog droplets impinge on the
sereed, coalesee W form larger drops that fow dowawards under
tre Torce of gravity inro a guster fixed o the frame beiow the sireen,
The gutter was tilted <o that the waer could run down wwapds o
small pipe dat emypried inw a tpping buckel main-gasge. A
Catnpoenvie! and Brand se Basi, this water was conducted via a

plastic mbe w a Ketki Seisakusho Hpping bucket rain gauge, and
the readings recorded on a Mike Eotian Systems (MOS) 120.02

data fogger,

At Cape Columbine and Lamnbert's Bay, thi pipe

emplieat it a buckel placed below the collector, The volumes of

water collected i the backets during the previous 24 b were
measured a8 (every moming using eithera measvring evlinder
ora {26 em diameser ruin gauge, Figure 2 ihustrates the struciure
of a "Van Schoor’ fog collecior.

University of Breteria coffectors {UP)
Figures 3u and b show 1 scale drawing of the collector and » photo
of the actaal strwcture, respecti vely, Thearenof 1w’ is in Hie with
the suggastion by Schemensuer amd Careveda (199407 The screen
was onginally attached 1o an almiainn frame bur eSS uf ¢ high
elevation site i the Northern Province indicated tae it was oo
weak fo withstand the high wind velociies. Stea! frames wers
sabsequentiy used at al} sies
In view of the remotensss of the sttes, the fack of water there,
and the difficaily ig ransporting building matediais 1o these sies,
was decrded mounting the collectors on concreze Bases il
#ot be vizble,  Inwead, the Bepariment of Chvi} Engincaring
{tiniversity of Pretoria) fabiratory staff prefabricated the concrete
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Foundations hy casting concrate iz 25 ¢ plastic drums, Robust § g
30 man angle iron brackers were casy i the concrete. The buses
weredried in the concrete faboratory 10 reduce wei ght. Theerection
af the fogeollector thus becamen fairly easy operation. Aflthat was
required were fwe holes ip the ground for the bases, The Trame was
bolted 1o the bases, leveled and soi stamnped into the holes 1o fix the
strmctre. The result was a rigid frame that withstood gale force
winds without any significant COrmGvement. An advantage
of the system was that no anchoring cables were recuired provided
the wital befght was ander 2 m.

The gutter was tilted siightly so that the water drained ensily
towards the hole fined with & copper wibe, From tiere, it was
channeled via 4 plastic pipe o a tipping bucket, which was
connected to a Field Event Data Logger tFEDL). This recorder is
amiero controller based data logger with son-volasle emery and
# real time clock. The daty were wiiloided From the Fogper with a
lapeor PO vin o RS2 connection,

¥

The C3IR collectors
Fhe CSIR fog cotlectors were more sephisticated than the orhers
e Fig 41 The | m sereens, with bass heights at 2.5 und 7.5 1,
were also composed of the fine Kimre mesh, Arefatively elshorate
MUS weather stion was srected ar the Kalkbaken s Kop site,
This comprised an MCS 12002 Ex & channe! data fogger, 2 177
Iwindspead sensor ot 3 mabove the ground. a [67-2 wind direction
sensor at O m above ground level, a 151 temperature sensor a1 4,5
m ahove the grosnd, two Daviy Upping bucket rain ganges - ope for
messuring rainfall atd the other toriog water coliection - and an in-
fine water filier {Strushers, 19473

Separme rain gauges were installed ot gl the test sites and were
asedf 1o measure rainfa] amounss,

Pitot project implementation

Further modificstions and adddiriong wepe Made o some of the
xisting collect These changes were for purposes of either
verifying data 0r delermining whesher the viek] varied with the
height of the soreen.

Avaiizhle on webgin !1itp:/z‘wwuw;rc.:}x*g.m
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Figure 3
(&} Secale drawing and (b) photo of piot collectors designed by the
Universily of Preforia team,

AtCaps Columbine a second fog coliector witharea 11’ and base height
2 m was erected during April 1996, This was fitied with 2 tipping buckes
which emptied o 2 seperate bucket. Two sets of dat were thus available
for this sraadler raised soreen, namely, one st from the date logger which
recorded volunmms of water on @ continuous basis and the other comprising the

Available on website hitpiffwww.wreorgaa ISAN 0378-4738 = Water 5A Veol, 28 No, 4 October 2002

Hghthouse-keeper s data which indicated the volumes of

sfer that collected in the bucket. The data logger
readings coukd thus be used to verify the soouracy of the
Hghthouse-keeper's readings while comparisen of the
farge and wnatfer collectors could be used to determiine
the effectof ratsing the base of g collector, Undfortunately,
there was a considerable tirover of lighthouse-keepers
at Cape Columbine, This resulted - not only in s mumber
of gaps in the data sef ~ bot i the mistaken dismantling
of the large “van Schoor collector in Ourober 1994,

At Kalkbaken se Kop, 4 ratsed collector and another
wind speed sepsor at 8 m above ground level were
instafled,

Unfortusately, the fog collector which was erected at
Panpoenviel during Februgry 19 never vielded resubs,
Either the data logger malfunctioned or the screen was
blown over or the pipes were clogged by sand and dust,
The fog collector was thus dismantled towards the
heginping of 1996

The raajority of sites thus had only one fog collector,
whereas two were erectad at Cape Columbine and at
Katkhaken se Kop.

Table4 sunumarises information on the characteristics
of the first fog collectors erected and subseguent
modifications made at each of the sites.

Data collection and analysis

Monthiy data surmnmary forms were completed for each
fog day at Cape Colursbine and Lambert’s Bay., They
contained information on daily water viekds, rainfali and
wing data wogether with comenencemerst and cessation
timas of fog episodes and their intensity. The sumemary
report was forwarded to the project leader at the end of
every month. For a shon period, water-vield data for
Cape Columbine were recorded using z tipping backet
and datz logger. Weusther data were collected from
instruments in a Stevenson's screen. However, due o
the remnoteness of the sites, data logger datacould only be
coflected whes one of the tears members was in the
vicinity, This resulted in large amounts of data being
fost.

At Kalkbaken se Kop and Brand se Baul, tipping
bucke: rain gaspes and data logeers recorded fog water
vields on o continsous basis. Folly automatic weather
stations located inthe inunediate vicinity of the collecting
site af zach of these stations and @t Pampoenvie! were
used 1o collect weather data.

It should be pointed onr that the water yield
inforrmation supplied by the CSIR was Hmited 1o fog
water yields whereas at Lamberts Bay and Cape
Columbine both rainfull and fog deposition werg collected.
Forthese dat, was sssemed that alldepesition occarring
on days without rain originated from fog, Although mist/
fog usually accompanies rain, it is not possible to
distinguish between them withowt using elaborate
equipment. It was decided to dssume that all the
precipitation collected on o rain day was doe o rainfall
atone., Despite the fact that tis wehnique biderestimatis
the amount of fog deposition, it was not considered to be
a serious Hmitatton since the principal ain of the projea
was to supply water - immaterial of its origin - to rural
COTITIITICS,

Lk
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TABLE 4
Bummary of characteristics of pilot fog collectors at South African west coast siles
Site ﬁ Crigingt Modification
v e . ) .
Date No/ Type Size (m?Y | Date Madification Tyvpe! | Materiat
materiat size {m?)
02454 Py MR 3.6/ Kimre | 04/ 96 Dismamied
Cape Columbine 041495 LxMvS | 36/ Kimre | 0405 | Additonal raised
UP collector
Base bt =25 m
Lamberts Bay 04463 I x MvS 3.6/ Kinwe -
Brand ze Basi {4794 I xMes 34/ Kimre -
Kilkbaken se Kop Fi/a3 1x C8IR EiKimre © 1A% © Adénional ratsed
Base ht = colisctor
23 m Bass i = 7.5 m
Kleinsee Fras P x CSIR / Kine -

Figure 4
CSHR fog collectors at Kalkbakan s& Kop {source: Struthers 1997}

Since the three types of colleciors differed in size and structure
amt different methods and apparatus were used 1o record data,
various conversions had fo be performed in order 1o render dita
comparable. Volumes were thus recorded in litros oy miltimetars,
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fn the latter case, the standard rain gauge resdings (mm) were
vonverted into Hures hy muitiplying with a factor of 5.0175,

Resuits
Namakwa Sands sites

At Bramedse Baai, atotalof 125,34 of Tog water were colizcted from
the 3.4 m® screen during the 342 ¢ period spanning October 1993
to June 1997, This gives an average yield of 0.366 #im¥d. The
highest daily rate was 0.69 ¢ which was collected during March
1997,

Daring the six month period, fom December 1996 1w June
99T, an average of 1.3 £ of water were collected PRT Seare metar
of coliecting material per day 2t Katkbaken so Kop,

‘These resuls are not directly compazable since they refleci
yields for different periods. However, comparison between yields
at Brand se Baai and Kalkbaken se Kop during corresponding
peniods revealy rhat the fog water yieid at the latter station was
considerably higher despite it being further away from the seq -
with 3.5 being collected for each one litre at Brand se Bags {see
Table 5). The only explanation for this is the icreased elevation
of the latter site, since s alttudeds 118m higher than that of Brand
se Baai. This probably reflects the increase in wind speed ag well
as the higher liguid water confent of fog with increase in alsitude.
The former is borme out by wind speed readings at the 1wa sites,
During March, April and May 1997, for instance, the mean wind
speed ot Brand se Basi was 4.3 m/sin comnparison with 3.2 mfs gt
Kaikbaken se Kop. Although slight, this appearsrobe g significant
increase in wind spead - and thes in the volume of air moving
through the collector sereen. This 1 1o some extent borne out by
differences in the water yields of the upper and fower sereens ai
Katkbaken se Kop {Table 6. For the lower sereen, the avera
datly water yield was 184 m® while the UPPRE seTeen viekded
oy

By carefully noting the tmes of ramifall events and the
corresponding depostion, Struthers { 1997) wag abletodifferensiate
between raifall and fog vields m Kalkbiken se fop,
sherws the results for seven such episodes,

Figare 3
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TABLE S
Comparison between fog water yields () at
Brand se Baai and Kalkbaken se Kop for
corresponding periods between March and
June 1897 (Source: Btruthers 1897)

Period Hrand se Kalkbaken
Baal se Kop
Q370397 - 03/.4/47 (1693, 2314
O3/04/97 - 30004797 01.341 £.343
IO/0MGT - RAOG9T (1.488 1.593
Ratio i 3514

The importance of fog cornpared to that of rainfall is evident.
Onldy durirg the first period did rain water collection exceed that of
fog. In general, fog was found 1o contritnnte around 72% (2462 £
v, 81.9 £ raind to the total volume of waier collected on the fower
cotlector. Thus, fog is cleardy the dominant source of the water
collected at Kalkbaken se Kop,

Lambert’s Bay

Water vield data were available for the 3.6 m° fog colloctor at the
Nortier Experimental Farm for the perfod Aprit 1993 10 Qcetober
1997, Monthly totals are given in Table 7.

During this 945 day pertod, 161.73 £ of water were collected,
This reflects the total yiekd for 143 wet{rain + fog) days. The mean
daily and werday vields were smeager(h17 and 1134, respectively.
The highest montiily vield was 19993 £ which were collected
curing Aprii 1997,

The winter fog day freguencies were surprisingly low, especially
in view of the fact that the West Coast falls within a winger rainfall
region,  Unforunaely no long term rainfall or fog frequency
records are available for Lambert’s Bay and hence # was not
possible to determine the extent 1o which these three vears
represented nomeal’ conditions,

Anabyeis of fog vs, rainfall yields st Lambert’s Bay showed tha
F30.8G L of watey were collected on fog days in comparison to the
393 ! assumned to originate from rainfall alone. Fog deposition
was thuy more than four times that of rainfall,

Cape Columbine

Table 8 shows the volumes of water collected on the 3.6 1w fog
eollectorbetween April 1995 and November 1996, During this 457
day period atotad of 7895 fof water were collected i 95 wet days,
These figures give amean of 8.31 £of water per wet day {wd) and
L7 Bd, Since the sereen has @ surface area of 3.6 ny, the yield
appears o be only 847 o .31 Hadfwd, Slightly higher volumes
were ohimned from the sereen centred a1 2 m sbove the ground,
Comparison of the fog vields from the upper and kywer collectors
for comresponding periods revealed that the vield increased by a
tactorof approsimately 2.21f the coltector was raised by one meter.

However, deintled snalyss of the data revealed serjous
shortcornings which cast doubt on the accursey of the sbove
residis, For instance, for cortain ronths, the lighthouse-keepers”
simmaries gave fewer wetdays than were indicated on the official
Weather Bureau records. These values sometimes differed by as
much as 153d, with little or no cotncidence inthe dares of wetevenis.
Sevenoutofthe 16 monthy’ duts were found to be either incompleie

Availabie on website hitp//wew, wre.org.za
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TABLE 6
Lower vs upper fog coliector yields {j at
Kalibaken se Kop (2/12/96 - 30/6/97)
{After Struthers 1967}
Pariod Days Total yield ! Total yield
at25m at7.5m
G- T 36 1805 44.61
T3 NT 23 9.22 14.62
W20 21 26320 41,51
HYRT3ET it 2152 HLED
JAT-IT 3t 7172 099 .84
397304797 7 36,28 48,48
AT 36T 34 54,13 LR
Total P83 246.21 357406
8 Rain
o Fog
5 il

R

—
i

p—

Figure 5
Fainfall vs fog water colfection at Kalkbaken se Kop
(C2/12/9% - 030687} (after Struthers 1987}

or inaccurate. Only nine months’ data {274 d) could thus be used
with certainty. During this period 692.3 £ of water were collected
on 82 wet days. This gives an average vield of 8.4 Hwd {233
Hraffwd) or 2.53 #d (e, 0.70 Umid).

Careful scratiny of the records for the nine months showed that
6347 £ of water wore collecied during 74 fog days (f4) (Table 8
Columnas 4 & 35 This gives an average yield of 8.6 #1d. The
renmaining 37.0 £ of water (6923 - 634.7) obviously resulted from
rainfall, During this period more that 90% of the water eoilected
on the vertical collectors gt Cape Columbine originated from fog
alone,

Table § also shows that the otal water yield s higher during
maonths with 2 greater number of wet days (r=0.82), but there is no
linear relationship between FDF and the fog water yieid (r =0.37)
This is probubly due to variations in the intensity anid duration of
different fog events.

The sotual votume of vields collected at Cape Columbine may
be even greater than that indicated above, According 4 a numiber
of workers ut the Hghthouse, the 25 £ collecting bucket regulariy
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TABLE 7
Summary of yields at Lamberts Bay April 1995 - October 1507
Upper value = vields in liters; lower value = fraquency of fog days _
¥r Jan : Feb ; Mar | Apr © May | Jun [ Jul | Aug Sep | Oet | Nov | Dec | Tot
1995 659 | 685 | 761 253 17461 376 L 004 0 172 474 50.80 i
3 4 5 7 6 i 4 70 44
166 436 7 699 w60 | 341 [ 710 ] ] L7935 033 © (143 0 0.0 | 3434 ]
- b 11 3 7 0 & 3 1 i i ¢ 47 ]
1997 G051 EO6 1693 11003 706 11030 1 29 [ 514 | 994 | 108 76.59 3
5 4 2ol 5 T2 3 2 52 t
20— |
TAELE 8 1 _
Ccntnbutmn'ef fog to total water yieids at Cape Rk . — orge scieen 11§
Columbine (Aprii 1995 - November 96) .
- o ] - - ST somen
Year month Totat Wet Fog Fog 14 b / \ ~ o TEing Ducket | ]
yield {f} days yietd {9 days )
. W
1995 Aprif 24.8 7 0.7 5 2
May Heo | i 9i.5 %
June* 270 3 T
Juhy ™ 120 i -
Sept® 22,0 3
Croe® 36 H
Nov 167 G . 16.7 g
Daw 801 12 8.1 i2
1996 Jan | 1136 10 97.4 9 . _
O L ’ 1. ’ ‘ > 3 4 5 s 7 3
March 2 ; 334 ! -
. Fog everd
April 888 7 §R.0 7 d
May 1740 ] L 670 7 Figure 8§
Fune* 149.7 3 Data lngger ve manually recorded data at Cape Colambing Suring
Sept* ferg 1 Aprif and May 1996
Nav® 2.6 i
+  Perm’of collecting surface, the true vields (oblained from the
Total T G5 5347 74 data Joggery were 1.4 times greater than those recorded by the
Lighthouse-Keeper and 2.25 more than those for the larger, but
* Diata incomplete bwer. screen. Figure & shows that the greatest discrepancy

otcurred onhigh vield days. Thisis quite understandabie when
it is Kept in mind that the lighthouse-keeper ofien had 1o decan

overflowed during nights with heavy fog and pools of water were more thar L0 € of water inw a ridn gauge with a maximum
often observed under the sereen early the next meming. This is capacity of 106 mn. The likelikood of spillage and incorrect
borte out by the fact that the vegetation in the immediae viciniy recording was thus higher the greater the volume of water
of the soreen is poticesbly tafler thun that some meters away. collected.

Forunstely hothdutatogger and lighthouse-keeper data Tor the [y
sereen were available for a shor period (13 April to 18 May, 19967 i it i3 assumes] that the errar was constant over the nine month
and could be usedt W verify the accuracy of the datz used i the  period for which complete records are available, the sctua] vields
above caleulation. During this period, the daw logger recorded an frow ihe large collector may have been as high as 5.7 fm'-g (2,53
average water collection rate of 22 3744d and 12444, Thehighest % 2251 or 8.9 ¥ (8.4 x 2250 A fog collector with an area
hourly and daily vields were 1.6 and 104, respec\i\-'ei},’, i Y S0 could thas vield around 104 (}{}inir vear. This could
This is considerable more than was recorded by the lighthouse-  Make a significant contribution to the water supply i water- -poor
keeper. The discrepancy is partially explained by Fig&_' 6 which  communities, provided that the quality of the watér is acceptable,
shews & comparisen of the vields recorded by the tipping bucket .
s those measwred by the lighthouse-keeper. This revealed . Water quailty
*  There were scmally imore fog davs (according to data logger . Y
recordss than were indicated by the lighthouse-keeper. Itis  Two water samples were coliected from Cape Colwmbing - on 24
thus cler that, despite assurances to the comrary, volumes  August 1997 and on 18 May 1998 - and sent to the CSIR in
ware not measured every dayv. Stelienbosch forchenual and microbiological snalysis. The resuhe
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of the maalyses are given in Tabie 9.

A mostimportant finding was that the water was free from any
disease-causing erzntsms (F coli} and therefore does not consti-
futer a health hazard, The high counts of hererotrophic organisms
are not sigmificant since there is no specitied meximum allowable
limit. Moreover, these srganisms can be removed using & simple
sand ey,

The sodium chloride content was extremely high in the firg
sample, As this might have been due wocoptamination by windblown
saftdeposited on the collector duning dry conditions, the hghthouse-
keeper was asked to wash down the sereens prier (o collecting the
second sumple, The second sample Is thos a te reflection of the
guality of the waser collected on the fog coliector,

The difference in water quality is roarked, The total dissolved
solids (TDS8) have decressed from almost 9 000 mg 10 288
mgA. i this criterion alone 1y takesn into account, water from the
second sample bas jdesl water quality (TDS cone. <« 450 mg/
{WHO, 199331 However, iz not necessarily the TDS level butthe
concentzation of specific jons that is dewrhmental to healih
(Department of Water Affairs, 19863  Fortunaiely, the con-
centrations of all jons are constderably less in the second sample -
the sodium ion concentration having decreased from 2 322 mpd o
only 44 mg/l. The calcivm present in the watér is probably the
restdue of the tap water used 10 wash down the screen. Apalysis of
the second sawnple thus indicates that the water callecied on the fog
screens is potable and fit for human consumption (DW ALY 1996:
Kempster et al,, 1997).

As wimdblown salt deposition clearly ocours on collectors
located close i the sea, it s assumed that this problem will not be
experienced when the site is further inland, In an operational
system, some mechanism will have o be inreduced o allow the
first water collected during & wet event 1o be discardad.

Conglusion

Preliminary findings for the four West Cosst experimental stations
ingHcated that the water collection rates at Cape Columbine were
sinilar to those at Kalkbaken se Kop and considerably higher that
at the other sites, However, more detatied serutiny of the records
revealed contain ingcouracies and insdequacies i the Cape Column-
bine data set. When using the most reHable data, it appears that the
daily water vield could be as bigh as 3.7 #/m’ of collecting surface.
This compares favourably with yields obuined in Chile.
Unforiunately, no informnation is avallable for fog collection at
coastal sites in Namibia (Shanyengana et al., 20013,

The expected annual water yields from fog collectors at Cape
Cotumbine could thus bebetween 5.7 1 365 =2 (80 £und 18.9x 110
=2 079 iy’ of collecting swiface - a substantiad volume of wawe
which could be made available o the water-poor comumunities
along the West Coast. If s similar array of fog collectors to that in
Chile could be erected at Cape Columbine, Le, 75 sereens, cach
witha surface area of 48 m” and hases 2 mabove the ground, o visld
of around 7.3 x 1 £of potable water could be expected perannitm.
This is sufficient to supply rmore thar 600 people with 304 of water
every day.

Thizeonld make asigaificant impacionthe quatity of life of the
people Hviag in the arew and, i sufficient collectors ware erected,
the water could be used 1o starr various small-scale sgricaltural
projects. Wil sutticient water, the pbundance of sunshine and the
abwence of other natural hazards such as bailand frost, theselection
of appropriate crops could generate @ substantinl income and
significamly improve the quality of life of the comrmunity.

Onier West Coest communities could also benelit from
harvesting fog water. Prerequisites for the successtul implemen-

Availabie on website hitpyAwww. wro.org.za

TABLE S
Chemical and microbial analysis of
Cape Columbine fog water

Chemical analysis . Date: Date:
24/8197 18/45/98
Potassinm as K me# 893 1.9
Sodium as Na mgit 25220 4443
Caketum as Ca myt 131.0 3.4
Magnesium as Mg mgfl R0 37
Ammonia as N mg/ kXL 0.3
Sulphate as 50, mug 674, 179
Chloride as C mgdt 4 692.0 710
Alkalinity as CaCO, mg# 568 1774
Nitrate a8 N mg/f 13.2 04
Conductivity md/m (ab) HE R 4540
g b} 3 73
Saturation pH {pHs 20°C} 78 8.0
Total dissolved solids (caley me/ 8 080.0 1880
Total hardness as Call0, mgd 1R 6.0
% difference ' 2.29 186
Cations meg/t 14314 4.81
Aniots meg/t 14546 4.89
Kicrobial analysis
Heterotrophic PAC po § mi at 33%C { £ 430 000
Total coliforms pey 160 mé 0
Frecal coliforms per 100 mé 0 -

tation of & fog water collection project are a high incidence of fog,
the presence of wind during the fbg episode and a suitable site.
Sinet West Cosst fog s mostly confined to the coastal xone
below the 200 m contour line with the mean apmaal fog incidence
deereasing southwards and with distance from the sea, the most
suifable aress for fog water harvesting should be found in the
northern part of the reglon. However, the fact that the highest yields
were measured at Cape Columbine in the south, emphasizes the
fact thar high fog incidénce does not necessarily imply that high
volumes of water can be collected. The origin of the fog, wind
speed during fog events.and elevation are major deferminants inthe
volumme of water that can be collected. Indeed, selection of a
suitable site is vital to the success of a fog water harvesting project,
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