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ABSTRACT

ln early 2004 a fog cotection evaluation project was carried out in the sadaa Govemorate, located in the nodhem Dart ofthe Yemer.Arabic.Repubric. fhe peopre rhar li'e in the rnounra ino,,, *"ui oi suauu "r";r;;;lr; i;r;";;;';;;;n"; r.,lhe $ arer lrom wets ard ilorn rain in t he 5ummer season. The besr possibiriry to incre..". i" 
" 

,"iLi""ul" ":;;..,;;';",.,avr ilabiliry irr rhe r illage< is relared ro amro.ph.ri" ., ut"l" sorr.".. rd:n onj iog 
"of 

t."iio;.;;;;;r;r"r,r;;.;:,,""
opens the possibility to use a combination ofboth. The area studiei is large ani the ori*r"i"" 

"iif. ,""r;;.1;;dr",and.lheir altitudes are also quite variable. Eight different sites $,er" 
"nor.n 

lni 
't" "o-parisons 

related to the orientationofthe slope and the altitude were donc. Ten t m2 Standard Fog cori."t*rlsrca *ere constructed and installed inDecember 2003 and January 2004, and data from l4 January 20i+ ,o : f Vu."t Zofi+ .,".r" ;;;ir;. il;;;;;;r:1""*that the fog collectors have produced the higlest water ouqutr ln tl" rutui at urlnountuin una it-" ritiui,;;;;;aAssaga villages The best sites averased 4.5 iiters ofwaterper square ureter ofmesh per day over the three month winterperiod Measurements with the sFCJwere made from t zsb m to z70o m elevation, with the best collection rates beingfound from 2220 to 2680 m The SFCs oriented to the west shor"a trl"-i"ri.ut"r. rhis second study offog collectionrates in Yemen shows that the water resource is spread over a wide ureu oi the nortt 
"f 

tlr" ;";;;';;; ;;; i;;",potential to be developed to benefit the people in ways that are appropriate to their rir..tyr", 
".i*r" "'rj.irrgi"r.' 

"

A basic need of any successful water project is the
people involvement. in this way the presenL research
\aas done under lhe lrarnework of lhe ADRA yenen
Basic Health and Education progam (BHE), a
multifaceted approach, which enhance the caoabilitiesof partners in health. education and communiw
pa.ticipation at ail levels, in order to improve service"s
and Iiving conditions. especi"tly for girls and women.
ICS projecr director conducted a field vi.il ro rhe Sadaa
area during December, in cooperation with the yemeni
\CO Jdmairya Mustaqbal rnerlbers. Lhey choose sires
lhat coJld be suitable "or a log collecfion er a,uation. B1
rhe midJanuary. wirh rhe fogeuesL as.essmerr the
rrnal locat.ons ibr rhe l0 SFCS were chosen and lhe
collecror: uere installed. The people uere briefly
rnvol,ed on lhe concept of fog collection, how LIre
colleclors worked and on Lhe benefiLs that the log
colieclors could bring rhrough rhe provision ol cleai
u arer Ibr their larnilies. Form. \uere produced in Arabic
and drscu.led wirh the people who would record rhe
measurenenls. Fach person rnaking field measurernenlj
lad lhe use of the log collector demo|strated after
instaliation. The field work went very weil with the
exception ofone site. The results have teen repofied in
detailby Osses and Schemenauer (2004).

I. INTRODUCTION

The success ofthe fog collectjon evaluation project in
the Hajja govemorate of yemen in early 2003 led to
condt,cl an evaluarion ofrhe fog collecrion polenrial in
the Sadaa govemorate ofthe yemen Arabic Reoublic
from January to March 2004. This is a largely arid
region iocated in thg extreme nodh ofyemen along the
bordcr \.\ ilh Saudi Arabia. The topography ls a com-plex
or rtounTalns nslng Lp fiom rhe flat Jands near the Red
Sea in the west to peaks o12900 rn.a.s.l. in the centcr
dnd a large dry dese lo lhe easr. I he year total average
raln rn lFe ared ls around 150 mm distributed mainlv
from April to August. The people that live in the
mountainous dreas ofsadaa. specially in rhe Munabah,
Qalabir and Majz districls area basicaliy farmers and

they get the water from u,ells and from rain in the
summer season. The best possibility to increase the
water avaiiability in the villages is related to
almospheric water sources. basicdlly the combinarion of
rain and fog collection. The field worL was canied our
using fog collection protocols and instrumentation that
have been developed in Chile (Schemenauer and
Cereceda, 1994a; Schemenauer and Cereceda, 1994b)
and subsequentiy used in tnany other countries.
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2. THE SITES SELECTIO]\. AND EVALUATION

ihe area studied is large, with varying distances from

the mountains to the Red Sea coast, the orientation of

th",oountain ridges and tbeir altitudes are also quite

uu.iutl". eigtt aitf..ent aites in three different districts

were chosJn and site cotnparisons related to the

or rcnldLion ofthe slope "nd ollirude were done Ten I m

Standard Fog Collectors (SFCs) were constructed and

installed in December 2003 and January 2004, and data

from 14 January2004 to 31March2004 ere obtained'

SfCs were prelerenliarly loLaled on ridge" summits

and saddle points, in positions where experience has

shown that there will be strong enough tvinds to push

the fog through the rresh of the collectors' The sites

",er" 
iso 

"hor"n 
to refleci a range of aititudes and

exoosures. The hnal consideration in site selection was

the ultimate point ofuse ofthe water' Tabie I gives the

site deiails.

ffi in the Hajja Govemorate, Yemen

* Data fton January l5 to 31

+* No data records available

3. RESULTS OF THE EVALUATION

The results show that the fog collectots have produced

the hiehest water outpllts in the Madak, Assaga and

Kitfa 
-viilages 

and in the t'est side of the Jabal Ur

,*unruin. it. t"u ,ites have averaged 4 5 L m-2 day-r

rconsiderine SFCs 3.6.7 and 8) o\ er lhe n\o and a hall

monlh winier period lhis is a very good waler

nroduci;on rale. There are bener results ir Assaga {SFC

i0, but th. qualiry of the data is not very m5ruonh)

i f'r. .ott".rion raies are highest for the sites located

above 2200 m.a s l. and the best production rate is

above 2600 ur'a.s.l in the Qatabir and Majz district'

The orientation ofthe collector plays an importantrole'

sDeciallv those instruments located in the same site but

iacirie d'ifferent wa1s, lo- example SFCs 9 and l0 are

, erv ilose bur wirh d;flerenl orientation and the resulrs

are consequenrly different, sarre situalion is possible to

obrrrr," in the 
-SFCS 

3 and 4 s'ere the orientation is

,outt*"rt und no.ttt*est Southwest and west oriented

inrt*ro"nt. are the most productive This humid air

cornes from the Red Sea and the Sadaa highlands are

the first mountain range encountered on the $'ay inland

The data show tl'rat $'ater is produced from the

collecto$ at the best sites, especially in Jabal Al Ur

westem side, Kitfah, Madak and Assaga villages, on a

pood percentage ofddys and thus Lhete i5 considerable

iro,nis" fot lhe use o[ fog collecrors as a means lo

nrovide clean warer during the dry wintcr Inonlhs at this
'.it". 

T1'," .esr,lts of march are slightly lower than

January and February but there is still sotlte water

collected and ftom the end of march to the beginning of

the rainy season there is no long time The results

should be used to plan for an operational project using

large (40 m'?) fogiollectors (LFC) there These LFCs

"un- 
b" gto,]p"d in arays to provide water for

conc"ntru'lioni of houses, also the possibility of

conshucting 0redium size colLectors on the houses

should be &plored aDd the combination ol LFC and

rain water coilection systens We can use single LFCs

ro Drovide q ater lor an indir idual holne which could

be srored in the rainrraler cistems. wl-icl are empry ar

this time of the year' The fog coilection sites in these

three villages can produce fron 3 3 L to 9 'l L ofwater

n", ,ouura ,nar", of -esh per day (il) lhe log season)

ta.ed on the data collecled fh:s i' an averdge oI lj0 L

to 375 L ofwater per day per collectot, wliich is enough

\rater to sustain a fafLily of sevel people Presently

there are LFCs producing water in the Hajja

govemorate in the l\4abyan area near the city of Hajja

Average
February

(L m'? dav_t)

Average
March

(L m'l day-r)

Total
A\ erage

tL mz dav_')

SFC
N mber

District Village Orientation EleYation Average
JanuarY*

/t. m'2 dav-l)
0.42 0.55 0.1 0.35
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0.5 82 Munabah 260
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0
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!
5

Munabah Jabal Ur 315
0 0**

4.',l 5Munabah S. Kamis 1950 0

2680 t2.22 2.03 0
6 Qatabir ) t\)

0 4.23
Kitla i80 2100 r0.66 2.03

1 Oatabir
r2.08 3.06 0.92

0.23

5.35
8 LVlalz Madak

Assaga

240 16l)
2.14

170 2620
2630

8.0 0
9 Majz

20 8.4 0 9.46
t0 Majz Assaga z4u



5. CONCLUSIOT\-S

There are many locations in the world where the fog

fluxes are sufficient to produce water in substantial

quantities for people. However, to have a succassful

project the users must accept this novel water supply

and participate in its construction and operation

Cereceda and Schemenauer (1993) showed the results

of an extensive survey taken in a desert community in

Chile. The fog water supply u'as well accepted by the

people and was prelened to the water that they had

been purchasing from a truck

In Yemen tlle economic comparison with water trucks

is very difficult, because the govemment subsidizes

diesel. Furthennore the investment into purnps is

encouraged by lowering import taxes. lf a corrparison

is made, one should also include the costs for punping

the rvater and building and maintaining the roads and

bridges. ln addition to this, the environmental aspects of
building roads to villages on the mountains, which

causes problems of erosion should be considered

Additional factors to consider are that ground water in

the wadis rnay not meet future watel demands as

populations rise and demands for water increase, plus

;ater qualily may suffer over time as populations grow

and clean water lnay not always be available from the

wells. The weather pattems that produce fog in the hi1ls

Figure l. The village ofAssaga in Majz district, Yemen'

will be persistent for periods of hundreds and likely
thousands ofyears, leading to the ability for the people

living in the hills to have a water supply that is

sustainable and under their control.
Unquestionably, good water collection rates in the dry

winterperiod have been documented at some sites, this

is an important starting point to consider seriously the

use ofwater from fog and rain as a real water lesource

for the people ofthe Yemeni mountains, specially in the

Qatabir, Munabah and Majz district in the Sadaa

govemorate, although because of the complex

topography, the results can strongly differbetween sites

located closely, serious evaluations must be done to

avoid u'rong results because of bad locations, arld not

because ofthere is no potential to collect \a'ater'

Some considerations appear to be important for the use

of water from fog and rain as a resource able to

alieviate the lack ofwater in the area To combine log

water collection with roofwater collection from rain in

order to get high.l amounts of clean and cheap water'

To utilize the knoltr1edge gained fiom the initial Large

Fog Collector arrays in Hajja govemorate to strengthen

the anchor points for the collectors and increase the

community instruction related to protecting and

maintairling the fog collectors. To \1'ork on a strong

involvement of women in the fog and rain collection

syste1ns.
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