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Diferencias y similitudes de la niebla
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RESUMEN

Desde 1995, en la costa de la provincia de Arequipa. praximo a la ciudad de Mollendo. se desarrolla un proyecto de aprove-
chamiento de niebla. y en las costas aledaiias a lquique se hace lo misno desde 1997. Ambos proyectos tienen. entre sus
variados resultados, informaciin sobre coleccidin de agua de niebla en una base mensual que permite comparar tanto los
rendimientos como la dindmica espacial del fendmeno clintico en ambos sectores. Se discuten las diversas variables que
determinan en cada caso el comportamiento de la niebla y también se entregan datos que permiten comparar el potencial de

coleceion de agua de niebla.

SUMMARY

Since 1995 in the coast of the province of Arequipa. near the city of Mollendo. a project for the use of fog is being developed.
and the same is being done since 1997 in lquique. Chile. Both projects have interesting information about fogwater collection
ina monthly basis that permit the comparison of the yields betnween places and the spatial behaviour of this climatic phenomenon
in both sectors. A discussion about the factors that determine in each case the vields is given.
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Este articulo entrega una comparacién de los
resultados del comportamiento espacial y tempo-
ral de la niebla obtenidos en los proyectos “‘Eva-
luacién del uso de agua de niebla para la regene-
racién de ecosistemas dridos en los desicrtos de
Perd y Chile”, financiado por la Unién Europea,
y “Estudio comparativo sobre la niebla de la Pam-
pa del Tamarugal y costa de Iquique: origen, di-
ndmica y aporte a la vegetacion”, financiado por
FONDECYT, Chile. Diversas variables determi-
nan el comportamiento de la niebla en los dos
casos, y los datos rcgistrados permiten comparar
el potencial de coleccién de agua dc niebla ocu-
rrida entre julio de 1997 y julio 1998.

Se analiza informacién del Sector Cuchillas
proximo a Mejia, en Arequipa, y Punta Patache,
cerca de Iquique. Hay algunas diferencias signifi-
cativas en cuanto a los factores geogrificos que
determinan el comportamiento de la masa nubosa,
y especialmente interesante es el desigual com-
portamiento temporal de la captacién de agua en
ambos sectores.

MATERIALES Y METODOS

En las dos investigaciones se hizo una sclec-
cion de dreas de estudio seguin metodologias uti-
lizadas por el equipo en diversos proyectos ante-
riores. Basicamente, consiste en un (rabajo car-
togrélico y de terreno que determina variables de
relieve, como son la presencia de montaias. alti-
tud. geoformas. distancia a la linea de costa. cs-
b [istituto deGeografia, P Universidud Catélics de Cliile. pacio para atrapanieblas, cte. (Schemenauer y
2 Atmospheric Environment Canada. Environment Canada. Cereceda. 1994: Cereceda et al.. 1996).

Instituto de Estudios de la Culwura y Teenologia Andina.

1 Arquitecto. Consultor en Investigaciones de Niebla.

La instrumentacion usada en las dreas sclec-
ctonadas consiste bdsicamente cn colectores
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Perd y Chile estdn vertebrados por la cordille-
ra andina y sus relicves son muy similares. Los
Andes, con sus empinadas laderas de mds de
5.000 m, cn esta parte del continente, intensilican
la circulacidn de los vientos provenientes del mar.

Ambas dreas de cstudio sc encuentran en una
cordillera costera bicn definida, con altitudes su-
periores a los 1.000 metros, con un ancho varia-
ble préximo a los 30 km y con valles y quebradas
interiores muy similares. La diferencia mayor cstd
dada en Chile por la presencia de depresiones
tecténicas, ocupadas por salares (Ver mapas 1y 2).

Hacia el oriente, ambas dreas de estudio pre-
sentan extensas pampas interiores que forman
planos inclinados de oriente a poniente, como son
las de La Joya en Perd y Tamarugal en Chile. La
Joya tiene mayor extension E-W, superior a los
150 km, y Tamarugal es angosta, ya que frente a
Patache no supera los 80 km. Desde este punto
de vista, son superficies de recalentamiento que
gencran vientos térmicos muy potentes y de di-
reccidn constante a lo largo del afo; estos se dan
especialmente después de mediodia y hasta el atar-
decer.

Mejia tiene como accidente principal el valle
del rio Tambo, que en su curso medio es estrecho
y encajonado, pero en su curso inferior presenta
una amplia desembocadura que se desarrolla en
una extensa planicie fluviomarina, con algunos
aterrazamientos laterales. Patache no presenta nin-
gtin rasgo similar en kilémetros a la distancia, ya
que el rio Loa se encuentra a mds de 80 km al
sur; el drea chilena estd en un corddn continuo,
siendo el dnico rasgo destacable, desde el punto
de vista del comportamiento de la niebla, la exis-
tencia de un corredor deprimido hacia el norte de
Patache, que se inicia a los 500 m en el mega-
acantilado y se adentra en las serranias hacia
Tamarugal.

De acuerdo a estas consideraciones, ambos lu-
gares estudiados presentan relieves aptos para la
intercepcion de la nube estratocimulo, arrastrada
por los vientos desde el mar hacia el continente,
fenémeno que es intensificado por la presencia
de ambas pampas. Sin embargo, el rasgo fluvial
de Tambo es muy importante, ya que es la via
que altera la dindmica edlica, desviando podero-
samente las masas de aire hacia cl interior a tra-
vés de su valle; esto implica que los cerros inte-
riores mds elevados tienen mayor presencia de
nicbla que aquellos que se encuentran enfrentan-
do al mar en la dircccion predominante de los
vientos del sur. Aqui se conjugan clementos
definitorios tales como altura de la inversion tér-
mica y relieve de penetracidn.

9

c) Factores a escala local

Los rclicves de tercer orden originados por la
accion del mar y de las aguas lluvias son intere-
santes desde el punto de vista de la topogralia
costera quc determina los clectos de rugosidad
quc alteran la trayectoria de los vientos a micro-
cscala.

Las planicics litorales son muy similares a lo
largo de las costas peruanas y chilenas: algunas
muy angostas quc no superan cl kilémetro de an-
cho, y otras mds extensas quc alcanzan los 10 ki-
[6metros; en algunos sectores grandes acantilados
caen dircctamente al mar. Las dreas de localiza-
cién de las estaciones de medicion son muy dife-
rentes: en Mejia cs abierta y extensa hacia el sur,
donde sc confunde con las planicies fluviales del
Tambo, cubriendo una distancia superior a los
8 km; en Chile es muy angosta, no supera los
2 km, dejando la linca dé costa muy préxima.

Uno de los aspectos que se han comenzado a
analizar es una interesante hipdtesis de trabajo y
se refiere a la linea de costa. La nube estra-
toctimulo se refuerza en su contenido liquido por
cl efecto orogréfico que producen las montanas y
también en aquellos lugares donde hay surgencias
de aguas frias; ambos fenémenos logran en defi-
nitiva un mayor enfriamiento de la masa de aire.
Existe relacién entre surgencias y forma de la
costa, y las puntas son accidentes geogréficos que
alteran el comportamiento del viento en su unién
entre la tierra y el mar, proceso que genera mayor
desigualdad y, por lo tanto, mds posibilidades de
afloramientos de aguas profundas. Patache estd lo-
calizado inmediatamente sobre un gran punta de
4 km en forma triangular que se adentra en el
mar, y Mejia presenta una linea de costa pareja,
con una saliente amplia, redondeada y poco pro-
nunciada, como lo es Punta de Bombén, que de-
fine la desembocadura del Tambo.

La topografia es diferente aunque ambas dreas
estdn en una cordillera costera: en Patache la
fisonomia es mds bien de una planicie en altura;
en cambio en Mejia los cerros conforman cum-
bres diferenciadas y separadas por profundos
valles que condicionan la direccién de los vientos

a ese nivel.

LA COLECCION DE AGUA DE NIEBLA

El proyecto de Iquique fue iniciado en julio de
1997 y el primer afo de medicién se complet en
julio de 1998; por esto sélo se pueden hacer com-
paraciones en ese tiempo. El segundo semes-
tre de 1997 y primeros meses de 1998 fue un
periodo meteoroldgico fuertemente influenciado
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diferenciados, como la estacionalidad de la nie-
bla. que podrian relacionarse con ¢l desplazamicn-
o del Anticiclon del Pacifico Suroriental. Mien-
tras ¢n Perd hay al menos 4 a 5 meses que pre-
sentan una disminucion notoria y abrupta de co-
lcccion de agua, en Chile la nicbla se presenta
constante a lo largo del afo, con meses muy al-
tos, tal como se ha constatado aqui en Iquiquc y
también en El Tofo, IV Region (Cereceda er al.,
1997). '

Los dos aspectos mds destacables en cuanto a
las diferencias que se evaluaron en ambos luga-
res s relacionan con el relicve, ya que mientras
en Pert el rasgo definitorio para localizar el lugar
de mejor potencial de niebla es el valle del rio
Tambo, en Chile es probable que guarde relacion
con la forma de la linca de costa y los vientos
marinos predominantes que esculpen el mi-
crorrelieve del acantilado. En efecto, en Patache,
ubicado a una altitud adecuada sobre los 800 m,
el viento es enfrentado directamente por un acan-
tilado de pendiente pareja; en Mejia, el sector
Cuchillas, que también se encuentra a una altitud
similar, recibe los vientos canalizados por el rio
Tambo, los que son desviados en ¢l angostamiento
del valle producido por una serrania mayor. Es
probable que el rio aqui sea definitorio; en cam-
bio que en Patache la punta de la linea de costa
sea la causante de una surgencia que refuerza el
proceso de adveccidn.
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Abstract

A project in northern Chile was undertaken to determine the origin and behaviour of fog in the
coastal and inland locations of the Tarapaci Region. In the Pampa del Tamarugal, 50 km from the
sca, conditions exist for the formation of radiation log. Advective fog has been studied on the coast
and orographic fog was observed at a few coastal sites near mountain ranges with clevations above
1000 m. Fog water collected by two standard fog collectors (SIFC) for 3 122 years showed an average
Nux of &5 (m  *day " on the constand 1.1 Im * day " inland 12 km from the coastline. On
only a few days in 10 months was water collected at the inland site of Pampa del Tamarugal. GOES
satellite images are shown to illustrate the pattern of formation of the stratocumuli cloud over the sca,
its approach to the coastline, the entrance of fog by cormidors through the coastal range and the
presence of radiation tog inland. The results are important for the understanding of fog formation and
dissipation along the coastal mountain range and for the recognition of potential sites for the
installation of fog water collectors. which can be used as a water source in the Atacama Desert. The
results also provide vital information for use in the preservation of the unique ccosystems of the most
arid desert of the world.
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I. Introduction

Fog has been widely studied in Chile, cspecially as a water resource for human
consumption (Schemenauer and Cereceda, 1994a; Cereceda and Schemenauer, 1998). At
present, there are at least seven sites with operational or scicntific projects in the country.
Science and technology'are important in these types of rescarch. The understanding of
cloud physics and chemistry as well as the behaviour of fog are crucial, as is the
technology to use fog water as a managed water resource.

In the coastal area of the Atacama Desert, there are four types of ecosystems (fog
oasis) with a predominance of cacti, shrub formation, Bromeliaceas and annual plants.
These formations are the result of fog and the occasional rains that occur mainly
during the El Nifio phenomenon. Probably, cacti arw relic plants of past wetter periods
and sustain themselves due to ftog. In a similar situation are the shrub formations that
live off the combination of rain and fog. The Bromeliaceas. called here “tillandsias™,
live almost only on fog. The annual plants survive principally on rain. Understanding
fog and rain is vital for the comprehension of these fragile cecosystems whose
protcction is important for the preservation ol the biodiversity of this arid environ-
ment.

In the last 4 years, a geographical study has been done in the Tarapaca Region in
northern Chile, in the Atacama, the “most arid desert of the world™ (Weischet, 1974). Once
focus of the investigation carried out has been the understanding of the factors that
determinc the origin and behaviour of fog. Radiation fog in inland locations and advective
and orographic fog along the coasts have their causes based on the planctary atmospheric
circulation and the local geographical featurcs.

Presently, there is a group of scientists studying the geophysics of the southcastern
Pacific stratus decks and their interactions with weather systems through the program
VEPIC, the VAMOS East Pacific Investigation of Climate. In this paper, the regional and
local scales of the stratocumulus cloud and fog arc examined and the planctary scale is
only discussed in so far as it relates to the origin of the air mass that are involved in the
formation of fog on the continent.

2. The study area and methodology

The study area is located in the First Region of Tampaca (Fig. 1) from Junin to the Loa
River (l()°40{ S-21°30" S=70°10" W-69°40" W). The length of the coastline 15 approx-
imately 200 km and the width toward the interior is anaverage of 50 km. The total arca is
about 10,000 km> From west to east, the relief is formed by a narrow coastal plain
(average 5 km); a cliff of 400-1000 m: a mountain range, Cordillera de la Costa. with
peaks o 1500-2000 m (width of 50-70 km): and a tectonic basin of an average widith of
100 km called Pampa del Tamarugal. The study aea reaches the piedmont ol the
Cordillera de los Andes (Osses et al., 1998a).

The work presented here was done during the years 1997 2001 Initially, cartographic
and GIS analyses were undertaken to find the places where the topographical features
would be favourable for the formation of fog. Osses etal. (1998b) has reported that critical
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Fig. 1. The study arca.

aspects such as mountain ranges, terrain altitude, transverse valleys, coastline shapc and
distance to the coast are important.

Two standard fog collectors (SFC) (Schemenauer and Cereceda, 1994b) were
installed at the coastal location of Alto Patache (20°49’ S; 70°09’ W-850 m) and in
Station Tillandsias (20" 12" S; 70°W-1050 m) located in Cerro Guatalaya 12 km from the
coast. The SFC collects fog droplets and allows the flux of fog water over the terrain to
be measured. The data were collected on a weekly basis from July 1997 until March
2001. Forty-five kilometres inland, in Pampa del Tamarugal, in Estacion Agricola
Universidad Arturo Prat (20°20" S; 69°43' W-950 m), an SFC was installed in May
1999 and data were collected until March 2000. Since in a light fog it is difficult to
collect water in an SFC, daily observations on the presence or absence of fog were
recorded. Surveys in four field campaigns of 15 days were done during the winter of
1997, the summer and winter of 1998 and in the summer of 1999, at different sites. with
standard fog collectors and with manual instruments to measure temperature, humidity
and wind parameters at different hours of the day and night. To recognise the presence
of orographic fog, a study of vegetation in the fog oases was done using the literature
and field surveys.
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In 2001, a project funded by the National Commission of Science and Technology of
Chile (Fondecyt # 1010801) began to understand the relationship between the ecosystems
and fog. GOES and NOAA satellite images are being used. The spatial and temporal
behaviour of the stratocumulus clouds will be analysed using GOES images, and NOAA
images, with a better spatial resolution, will be used for the study of the influence of relief
on the penetration of fog into the continent. In this paper, the emphasis is on the theoretical
discussion of fog behaviour, as well as the data acquired in field ‘experiments. Some
examples of the GOES images are given to illustrate the phenomenon.

3. Results and discussion

3.1. Stratocumulus cloud

The typical stratocumulus cloud of northern Chile is formed hundreds ol kilometres
from the coast in the southeastern Pacific Ocean. It is frequent to find in the scientific
literature that the Peruvian fog in the “Lomas™ arca, and the Chilcan coastal fog, locally
called “‘camanchaca™, arc due to the cffect of the cold Humboldt Current. Nevertheless,
the satellite images show a different reality. Effectively, in the initial examination of the
GOES satellite images done during the months of May, June, July and August 2001, the
results show a large mass of stratocumuli clouds that was always present during the period.
Examples of this phenomenon are given in Fig. 2, showing high and low magnifications of
the low cloud as a compact mass.

The South Pacific Anticyclone produces a strong subsidence that generates a thermal
inversion layer along the coast, defined by Espejo (2001) at Cerro Moreno as being
between 483 and 1543 m. This inversion does not permit the evolution of the typical
tropical clouds of thesce latitudes, allowing only the formation of stratus and stratocumuli.
On the northern and central Chilean coast, the Humboldt Current intensifics the presence
of advective fog at thc above-mentioned altitudes (Weischet, 1974; Schemenauer et al.,
1988). The associated cold water upwellings, frequent in the study arca, are probably
partly responsible for the orographic clouds and the more frequent advective fogs in
certain areas of the coast, as will be scen below.

3.2. Advective fog

The massive cloud that originates over the Pacilic Occan expands toward the continent
and is intercepted by the mountain ranges of the Chilcan coast, forming persistent
advection fog. It reaches the coastal cliff between altitudes of 400 and 1100 m. In
research done in Pert and Chile, the thickness of this cloud has been measured at being,
around 300 and 400 m (Espejo, 2001; Ccreceda et al.. 1997, 199&). Presently, the data
collected in 3 months (Junc - September) of 2001. with six SFCs located in a vertical linc,
from 350 to 850 m. shows that in this winter period, fog in Alto Patache has been more
frequent at higher altitudes, indicating that the cloud basc in the arca was around 750 m.

The horizontal fog flux varies with altitude. From August to December of 1997, SFCs
were installed on the cliff of Alto Patache at 750 and 850 m. The lower SFC had a yield ot
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Fig. 2. (a) GOES image: high magnification. 1445 GMT. 26 June 2001 (b) GOES image: low magification.
1445, 24 May 2001.
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less than half of the higher one, which registered an average of 17.0 I m ~? day ' In
Mejia, Pera (17°S-71°59" W), 430 km from Patache, the best potential site for fog water
collection was also found at 850 m (Osses et al., 1998b). Espejo (2001) has found in Cerro
Moreno, Antofagasta the best collection of fog water at 1150 m.

Advective fog enters the Pampa and intermontane basins through saddles and corridors
or paths formed between the high mountains of the Cordillera de la Costa. It persists until
the heat of the land evaporates the fog droplets. Fog water collection is much higher on the
coast than inland. The distance that fog can penetrate depends on the characteristics of the
atmosphere: temperature, humidity and wind speed.

The fog flux data of Alto Patache and Tillandsias in Cerro Guatalaya show that on the
coast, the average from July 1997 to December 2000 was 8.5 I m ~ 2 day ~ ', while in the
interior, it was only 1.1 1 m =% day ~'. Both locations have the same yearly and seasonal
variations and respond to El Nifio and La Nifia phenomena in a similar way. The El Nino
0l 1997-1998 had the highest water collection (17 I m ~ 2 day ~ ') in Alto Patache. In this
same location, the average of years 1998-2000 was 7.4 | m =2 day ~ ' (Fig. 3a and b).
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In the Pampa del Tamarugal (45 km from the coast), from May 1999 to March 2000, on
only 10 days between June and August log was observed. On only four of them were
water collected in the SFC.

[t is well established that in all locations, winter and spring are the most productive for
fog water collection and from July until Scptember, fog water collection rates arc the
highest. Summer and autumn include the months with the lowest yields, bringing down the
yearly average. :

With respect to the atmospheric paramcters that control the shift of fog along the
Cordillera de la Costa toward Pampa del Tamarugal, in the few days where fog water was
collected inland, the following pattern was seen. During the field campaign of August 4 —
12, 1998, in Alto Patache and in Salar de Llamara in the southemn part of Pampa del
Tamarugal, 30 observations every 4 h of the day and night were done on five consecutive
days when fog was present.

The SFC of Alto Patache on the coast collected 21 [ in 16 registration periods and 1.5
| of water was collected in ninc events in L.lamara. Fog was recorded inland during the
nights and in thc momings at 0200, 0600 and 1000; on the coast, it was more crratic,
but still predominant in the same hours. In six of the nine events observed i Llamara,
fog was present on the coast in the last 4-h period. There was almost a permanent calm
inland and the light gusts were from 210° 10 240° (SSW-SW); on the coast, wind was
generally from the south and with higher speeds, the maximum speed measured was 5.5
m s~ '. During the entire pcriod, temperatures in the Pampa oscillated from 2 to 27 °C;
during fog events, it was between 2 and 12 °C inland and between & and 10 °C on the
coast.

These data may indicate that either fog was present all the way from the coast to the
Pampa and connected by the corridor, or that the fog dissipated and the humid air mass
that arrived at the Pampa condensed and formed the fog as a result of the noctumal winter
cold. The other possibility is that the humidity of the atmosphcre over the Pampa is
derived from evaporation during the day from the salt flats present in the area, which have
abundant underground water. The low temperatures and the calms or light winds arc
typical of radiation fog.

During these field campaigns, only two heavy fog events were surveyed along the
corridors and in the Pampa. Probably the best way to monitor these fogs is with remote
sensing. Examples of the preliminary study are given below (Fig. 4).

In the above four cases, the images show the penetration inland of the marinc
stratocumulus cloud. Where the relief intercepts this low cloud, fog is formed. In Fig.
4A and B, the cloud covers the coastal plain, the cliff and the Cordillera de la Costa,
reaching the Pampa del Tamarugal, leaving only the highest mountains clear. In Fig. 4C
and D, the dissipation process is seen beginning in the mountain range while the stratus
over the Pampa remains for a longer time. If the stratocumulus cloud is low enough to
generate fog, it is necessary to determine if the presence of it is due to radiation processes
or if it is only a remainder of the advection fog. It may be that the cooler surface of the area
reinforces the conditions for fog formation, so a combined process determines the
permanence of this situation in the Pampa. In deciding on which parameters can be used
to define this phenomenon, the analysis should center on the origin of the waler vapour
that forms the radiation fog.
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Fig. 4. GOES images: fog penctration (in white) in the Tarapaca Region.

3.3. Orographic fog

Many days during the field work, fog was observed on the coastal cliff on certain
summits, while the rest of the area was clear and sunny. The sites were stated by local
residents as being typically covered by clouds. This suggests the presence of oro-
graphic fog, which is influenced by factors such as upwellings in the sea, isolated
mountains, altitude, form of the relief and the shapc of the coastline. According to a
survey of fog oases done by Mufioz et al. (2001), there are seven vegetated arcas in the
zone. On this occasion, they were identified and studied from the geographical point of

view.
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Table 1
Fog oases and associated geographical features
Fog oasis Point Bay size Mountain Mountam altitude
Junin Punta Junin small Junin 1096
Ballena Punta Ballena medium no name 945
P. Gruesa Punta Grucsa medium-irregular Oyarbide 1469
A. Patachc Punta Patache big Cerro Rojo 16l
Pabellon Pica Punta Colina medium Carrasco 1592
P. Blanca Punta Blanca big Chipana 1300
P. Chipana Punta Chipana big Quebradillas 1196

In general, all of the fog oases are located near the same coastal features, they are
located on headlands and have wide bays on their southern edge. They are located at
altitudes near 800 m.a.s.l. and have a mountain that is outstanding to the south, which has
a summit from 945 to 1592 m.a.s.l. These higher mountains are the obstacles that oblige
the incoming air mass to ascend and cool by expansion, condense the water vapour and
form the fog. Also, they divert the air mass inland due to the predominant winds from the
south and the southwest (Table 1).

In Fig. 5, the GOES images show two cases, one where the cloud is formed only in the
above-mentioned areas (no stratocumulus cloud in the nearby sea), and in the other case, it
may be the first manifestation of the advective process on the coastal range as shown by
the mass of cloud near the coast.

Researchers on fog on the US West Coast distinguish between West Coast fog and the
frequent sea fogs saying that the first one is unique and the major factors arc the great
strength of the low inversion and the presence of cool upwelled water along the coast. He
refers also to air, water and topographic conditions.

Jique 1

R Patach ,_,\

Pacific|

| Fig. 5. GOES image: orographic clouds (in white) along the coast.
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During episodes of advective fog, the influcnce of the orographic component results in
a higher fog flux in the air mass and morce potential for water collection.

4. Conclusions

In this project in the Atacama Desert of Chile, at least two types of fog were observed in
a very narrow area, no more than 50 km wide. Advective fog results from clouds generated
over the ocean far from the continent, which are transported by the wind to the coast.
Depending on the relief, the advective fog can enter the continent through corridors in the
coastal mountain range of the area. Orographic fog is formed in situ on the first windward
slope facing the sea. It is local and related 10 high mountains or spccial forms of the relicf
and coastline. A third type, radiation fog, has been noted in the discussion since all the
factors for its formation are present in the Pampa del Tamarugal.

The Mux of fog water over the terrain is very dependent on the proximity to the coast.
The 3 1/2 years of measurements with standard log collectors showed an average flux of
8.51m *day 'onthe coastand 1.1 I m ° dy ' 12 km inland.

The area of interest for fog investigations in northern Chile is vast, of the order of
100,000 km”. The studies presented here show that the fluxes of fog water over the
surface can be measured; however, the measurements are severely limited both in time
and spatial scales. Conversely, satellite studics can look at the presence of fog and low
cloud over large spatial scales and for long periods of time. The fluxes cannot be
measured from satellite data but areas with the probable presence of fog can be identificd
from GOES images and other propertics such as visibility and fog liquid water content
may be possible to determine (Bendix, 2001). A true understanding of the fog
phenomenon requires the application of the best of both technologies as has been initiated

in this study.
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