
Abstract: The potentiai of fog as a \ryater resoutce has been evaluated sirce i995, and presently is being used in an
experimental foresty plantation in the degraded ecosystems of the lomas of peru. A survey ca:riej out for o"ne vear was
done in the coastal motmtains ofthe province ofArequipa. The results show that a yield of e rmtlo"f.- l"'"utrir"J
in selected areas. The best potential for fog water collection was found at an altitude of g50 m. The main factor s that
ru.le fog behaviour are the relief and its connection to the sbatocrmrulus clouds coming fiom tlre sea. Twenty big fbg
collectors are collecring more rhar 2.000 m olgood qualiry water each year.

CONFERTNCE ON FOG AND FOG COLLECTION

I. INTRODUCTION

ln the last decade, fog has been studied as a new water
resource for several purposes and is being used
intensively in some places of South America; in
Ecuador ald Chile for domestic corsumption, and in
Peru for ag'iculture. foreshy and regeneration of
ecosystens. Several other places have been
investigated, and the results are promising (Cereceda
and Schemenauer, 1996). This paper desuibes the
survey done to evaluate the potential of fog as a water
resource for artificial regeneration of arid ecosystems
in the Chilear and Peruvian deserts. The core of the
project is a two hectare plantation of native and exotic
tees and bushes. The irigation is done solely by fog
water using a le)ervoir and drip irigarion s1.tem
designed for the project. To understand the
possibilities of regeneration, a complete suwey of the
ecological systetr (flora a,rd farura) of lomas has been
done, as well as the response of the vegetation to dry
and humid years.

This project has been limded by the Euopean Union,
and the following universities parlicipate ir it:
Univemity of Padova and University of Firenze of
Italy; University Paul Savatier of France; Universidad
Nacional de San Agustin of peru and pontificia
Universidad Catolica of Chile. Environment Canada
has had aa active participation in the development of
the project.

The general objective ofthe project is to study fog as a
resource for sustahable development in the arid
regions of Peru and Chile. The main goais of the
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geographical research on fog were to study the
behaviour offog and its temporal and spatial variation,
and to select the place to establish the experimental
station for a forestry plantation.

2. The Study Area and Methodology

The study area is located on the coast of the province
of Alequipa, specifically in Mejia (17"00,00'S-
1 7"00'45'S--7 1'59'50"W-7 1 "59,30,,W).To achieve the
objective it was necessary to do a survey for one year,
and measure the potential of fog water collection in
several zones ofthe study area.

The indicators used to choose the sites for the
measu'ement of the fog potential were the following:
altitude, relief and topogaphy, ofientation of the
valleys a:rd slopes. distance to the sea, and space for
collectors (Schemenauer and Cereceda, 1994). Once
the area with fog was stablished. the main hdicators
were related to the needs of the forestry experiment:
soils, slope, space, access, native vegetation, hlm.ian
activities. ownership ofthe properly, amongst others.

Four morurtain rarges were chosen: Mejia, Taro,
Majuelo and Cuchillas. ln each one. a set ofcollectom
was installed and measured systematicaly for one year.
AAer that period, the site was chosen utra Ur. ,*u"y

continued only in selected areas and for scientific
purposes.

The methodologr used has being described in
Schemenauer and Cereceda (1994) and is based on the
use of a staadard fog collector (SFC) of 1 m2 of
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pol)?ropylene mesh, equipped with an anemometer 1996 than in 1995; \ hile in Septembff, 1995 was far
and wind vane, with data recorded on a Dachris data more productive than 1996. Often it is possible to use
logger. Daily measurements of temperatue and other the height of the inversion layer to explain differences
meteorological data were done manually at the sites between yea.rs, but ir this case, the altitudes ofthe sites
arrd the fog behaviour was studied systematically in the are equal, so other facto$ should be examined, such as
mountain ranges.

3. Results

3.1 Spatial Variation

whd speed and direction. Other meteorological data
such as temperature and humidity at the ocean suface,
which deterrnine the cloud base height and indfectly
the cloud liquid water content, will also play a role.

The main fog season begiru in July and ends in
October, but tie rest ofthe months still have some days

Twelve sites were equipped with SFCS for the first 8 with fog that produce valuable felds. The variabiliry
montbs; they were located il areas from 350 m to 850 in monthly water production rurder scores define the
m. disnibuted in different features ofthe reliefand with need to have suitable reservoits in place to store water
different orientations to the predominant whds. The to aliow for a unifonn delivery thoughout the irrigatioll
resrdts of the survey showed that the fog was season.
insignificant at levels inferior to 650 m. From 650 to
750 m, the potential for fog water collectior was
irnportant but far below the yields produced at levels
over 800 m. The fog season begins in July utrich is a Table # 1: Fog water collection by SFCS at
month representative ofthe low collection period. This different sites itr 1995.
month and September, the month with the best record
in 1995, have been chosen to show the spatial and Site Altitude Sept.95 July 95
seasonal variation ofthe fog in the area (Table # 1):

Itis interestirg to note the differences that canbe seen Mejia I 590 11.8 1.9
in the three locations at 750 and 760 m. The reason Mejia2 565 9.'/ 1.3
can be found ir the fact that they are located in Mejia 3 5'/5 9.4 1.4
different mountain ranges and the local topography is Cuchillas 850 28.1 7.6
also very diffe: ent. Taro 1 is in a na:row surrunit, Majo Prueba 1 '750 13.3
2 is in a narow plair directly facing the predominant Prueba 2 700 9.4
winds from the sea. and Prueba 1 is at the beginning of Majo 1 825 18.1 6.2
a ridgelile that divides two small valleys that channel Majo 2 760 20.1 4.3
the fog upwa:-d.

3.2 Temporal Variation 0.2
0.1

To show the annual and montliy yariation two sites at Parcela 410 2.2 0.2
sirnilar altirude have been chosen lTable F 2,;.

From the above data some conclusions can be dedved.
The years 1995 and 1996 gave a sirnilar yield of fog
collection. Year 1997. sho*s corxiderable better
production. but it is importatt to consider that in South
America, the presence of El Niio Phenomenon uas
very htense. There is a consisten difference between
the years 1995 ard 1996. the total water production for
the seven months (June - December) with data in both
yea$, \.\as abofi 20o/o higher ir 1995 at Majo 1 and
about 7% higher in 1995 at Cuchillas. this pattern is
not. however, repeated for specific months. For
example, at Cuchilla. August gave a better yield in

meters L m-2 d-l L m-2 d-l

Taro 1 760 24.3 4.4
Taro 2 610 10.9 1.4
Taro 3 400

Taro 4 350
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Table # 2: Motrthly variatiotr of fog water
collection by SFCs in 2 sites.
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Month

January

February
March
Apir i

May
June
J,,ly
August
September
October
November
December

Majo 1

L m-2 d-l
1995 t996 t99'7

2.0 0.1

0.5 1.9

0.2 1.1

l.l
0.8

0.3 5.4
6.2 3.3

9.6 7.8
18.1 10.9

8.6 '7.8

t.2 1.9
1.4 0.4

Cuchilla
L n-2 dn

1995 1996 1997
2.5 0.4
0.8 2.0
0.4 2.6

1.3

1.3

1.0 '7.6

't.6 4.5
t | .0 21.2
28.1 13.1

1t.4 9.7
1.9 2.2
2.1 0.5

400 40,000
300 60,000
250 62,500
225 6'7 ,s00
200 80,000

Table # 3: Production of water, plantation and
costs.

Collectors Annual Plantation Cost of Cost of Cost of
Water-prod. Collector Sysrem Water

(-') (us$) (Lrs$) oJSs)
(rn')

100

200
250
300
400

10,500

2t,024
26,000
31,500
42,000

l5
30
38
45

60

3.8

Avemge 4.6' 5.0
'Corrected proportionally with 1996 data.

3.3 Projections

After the first year of evaluation, fie Cuchillas site was
selected for the experimental station and the foresby
plantation. A set of 20 large fog collecton were built
and the annual production has been approximately
2.000 m3. Two reservoirs of more than 400 m3

ca-pacity were conshrcted and the annual need of 700
rn' for the plantation were covered. The r.est of the
water was used in the plant nursery and the station
r house for scientists and techniciansJ.

It may be that in the surrorndings there are sites with a
better potential for fog water collection, but for the
scientific purposes of this project, the objective was
accomplished. The application of this information to
the regeneration ofecosystems on a large scale can also
be looked at. A simple caiculation shows the
possibilities (Table # 3). It is assumed that the large
fog collectors each have a surface area of 48 m2 a,rd
that the average annual fog collection rate is 6 L m2 d-r.
It is also assumed that each hectare of the plantation

has 600 n-ees.

t.9

As been shou,n, many hectares can be planted and
watered with fog collectors systems until the tees ar.e

big enough to collect their own fog watq and become
self sustainable and begin the regeneration of the
ecosystem in a massive way. The alray of collecton
then can be moved to new sites and extend f}le a.rea.
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