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1. The flat panel collector

Schemenauer and Cereceda (1994) recently pro-
posed a standard fog ( cloud water) collector for use in
high-elevation areas. We would be less troubled by
some oflhe gauge design leatures had the authors sim-
ply proposed its use for coastal fog deserts such as those

of Chile where it was developed. We believe the major
design limitations of the proposed gauge lor high-
elevation applicarions include

I ) Fixed orientation. For log/cloud water recovery
studies in coastal deserts where advection fogs off the
ocean are tlpically associated with a relatively constant
wind direction, a fixed orientation gauge is desirable.
In this environment, the gauge has clearly defined
windward and leeward sides thal must be fixed to sim-
ulate fog/cloud water catch lrom much larger arrays.
For most mountainous tenain, however, both wind
direction and speed can be quite variable and it is dif-
ficult to see how a single panel mounted in a fixed
direction could be expected to accurately record fog/
cloud water catch under all wind conditions. As wind
direction changes lrom perpendicular to the panel, the
cross-sectional area of the gauge exposed to the wind
will decrease and the calibration lor the instrument
will be lost ( i.e.. it will underrepresent fog catch ). The
authors have suggested an "omnidirectional" version
of their fixed panel mounted on bearings with a large
wind vane. Such a conirguration seems an unwieldy
and expensive altemative to a simple cylindrical screen
collector.

2) Separation of verticai and horizontal precipita-
tion. The proposed gauge provides no mechanism for
separating the horizontal and vertical components of
precipitation, which seemingly shouid be the primary
objective of a log gauge. As wind speed and rainlall
increase, output lrom the device will become increas-
ingly exaggerated. The authors suggest that the vertical
rainfall component could be determined using con-
currenl wind and rain gauge data and subtracted from
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gauge output, although they provide no supporting
calibration data lor the instrument's screen and trough
behavior under different wind and rainfall conditions.
Because ol the complex nonlinear relationships be-
tween raindrop size, wind speed, and angle of incli-
nation. it is likeiy that any mathematical expression
developed to eliminate vertical precipitation in the re-
suhs will introduce considerable uncertainty- This is
particularly the case in both tropical and temperate
montane environments where precipitation episodes
frequently consist ofthe full range ofdroplet sizes. The
proposed gauge was developed for use in the Chilean
coastal desert where precipitation episodes are almosl
exclusively log episodes. This represents an exceptional
situation not t)'pical of most montane environmenls.

3) Choice ofscreen material. The authors' proposed

screen material seems an odd choice for an interna-
tional slandard. While the mesh shade cloth suggested
is effective and inexpensive lor fog collection, it has a
variable catchment surface density and is not the most
elicient collection material- The authors say that the
mesh area depends on the mesh tension, implying that
a uniform tension would be necessary for all installa-
tions. the sort oftheoretical requirement that often gels

overlooked in practical application. Other materials,
such as a more rigid cylindrical-filament shade cloth,
plastic or metal mesh, stamped sheet metal (louvered),
or plastic filaments (harps) provide a uniform surface
catchment density without need of special installation
procedures. Also, a standard gauge should be as efficient
a collector as possible to provide the greatest possible

sensitivity to all fog conditions. While we do not wart
10 denigrate the utility or quality of the Chilean shade

cloth, it seems logical that a number of materials should
be tested belore any one of them is adopted as a stan-

dard. An additional problem with adopting any com-
mercial shade cloth as a standard is the possibility of
subtle product specification changes altering fog/cloud
water catch characteristics: the manufacturer's produce

shade cloth to provide a fixed shading percentage re-
gardless of material design.

2- An alternative: The cylindrical collector

The fundamental purpose ofa log/cloud water col-
lector is to compliment rainlall (vertical precipitation)
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measurements by providing a measure of rhe rate of
interception of horizontallr moving warer droplets
(horizontal precipitation ) by u.g.tnlion or artificial
catchment structures. lt must support rhree major types
of srudies: it intersire comparison. 2t vegeririon in-
terception, and 3 ) water supply potential oilarge_scale
fog collection. The instrument should possessleveral
qualities:

I ) It should present the same silhouette and catch_
ment surface conliguration to the prevailing wind, in-
dependent olthe wind direction.

2) It should separate horizontal from vertical pre_
cipitation with a reasonable degree ofaccuracl lor mosr
wind conditions-

3) The material should have a semirigid structure,
definable surlace area, and high collection efficiency.

4) lr shouid be inexpensive and of durable con_
struction.

. We suggesr a cylindrical fog gruge ofa rype used
rn studies of Hawaiian mountain log lor over four
decades that we believe meets the above criteria fJu-
vik and Ekern iq78). Thecolleclion surhce isalou-
vered aluminum cylinder, 12.7 cm in diameter bv
40.6 cm in heighl {see Fig. l). As rhe marerial is
manulactured from a single stamped aluminum
sheet, it's surface area is exactly known, a useful pa_
rameter when calibrating a standard instrument. ihe
Iouvered screen also has a high collecrion eliciencv
and good drainage characleristics. ensuring thar a
high percentage ofintercepted fog water eventuailv
ends up in the recorder or reservoir- ln addirion-
the material has been manulacrured in an unal-
tered form for over 40 years and is widelv avail_
able-l

In past studies, we have left the top ofthe fog gauge
open to rainfall and subtracted out the rainfalliom_
ponent from accompanying rain gauge data. In can_
opy throughfall studies in Hawaiian montane loresrs_
we found thar our models relaring open-sire rainlall
and cloud water collection to throughfall broke down
when the wind speed exceeded 2 m s-2, approxi-
mately l5Eo of the episodes at our study site iJuvik
and Nuller I995 1. 1y" are currenrly resring a gauge
with a conical cap to eliminate the neces;itv foia
rainfall correction and beliere any srandard musr in-
clude a cover as well.

Our proposed instrument has many advantages
over the Shemenauer-Cereceda modei. It is an oh_
nidirectional gauge without the need for bearings and
other moving pafts that could fail mechanically.
The collection surface has a semirigid structure ;o
the fog collection characteristics wii not varv from
instrument to instrument. [t provides a betrer mea-

Frc. l. An altemative fog/cloud water collector. Louvered screen
collection material is manufactured from sheet aluminum (0.216-
mm rhrck.nessr. fhere are ,e\en lou\et< per centtmeler. each ,2.1 |
mm long bv 1.,1 cm w:dc. angled tl t-. Ihe$lrnder, wrrh lou\ers
rrigneo \eflrcatJ\. , l2' mm in oiamerer dnd d0o cm tn hergnr
r 5 li.o-cm: :rlhouerre aree,. ll r\ de\igneo lo mounr rr,ide the onh.e
ol a l) cm-dlJmeler recordirg rarn gauee o, funnel,

sure 
_ol horizo ntal precipitation. It is compact, light_

weight. requires litrle assembly. and is easily mourired
wirhin the orifrce of a srandard rain gauge or orher
lunnel collector. The gauge is also relatively inex-
pen sive.

What we suggest is basically a larger version of the
Grunow gauge that, as Shemenauer and Cereceda cor_
recrly point our. had shoncomings. fhe problems of
nonvenicrl rainfallare overcome with rhe rddition of
a cap. The poor drainage characteristics are solved with
the use ofa malerial with superior drainage capability.
And we have found the instrument to Ue trighly cor-
relared wirh log \aarer collecrion by vegetation in siudies
in Hawaii

A fog gauge should provide a standardized indi_
cator of horizontal precipitation conditions and not
attempt to exactly mimic cloud water interception
by any panicular object ( e.g., trees, shrubs, or large_
scale log water collectors). Application ofiog ga;ge
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information requires comparative studies with the
object under investigation. We leel that this gauge

will provide consislent and comparable measure-
ments of horizontal precipitation in all environ-
ments, from coastal deserts to tropical cloud forests
to alpine mountains. Ifanyone is interested in testing
one ofthese gauges or comparing it with an existing
installation, we have a limited number available for
distribution at no charge.
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