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s one of the orographic clouds whi
the world. If, on 4 fine suromer day, air from the S
~such conditions that condensation can oceur on the slopes, the Tabl
The further ascent is wet-adiabatic, and the water droplets in the air wil
increase in nuinber, and possibly in size, until the platesu is reached. A certain nottio
of the cloud droplets which move with the ambient air over the mountain may precipitate.
on the ground, mainly owing to eddies, but the droplets will tend to be d :
obstacles, such as rocks and plants, in the path of the moving air. Vegetation is much
better suited than are rocks to catch cloud droplets. Because grass, leaves and twigs
move in the wind, and so cause changing turbulent eddies, more water droplets will be
deposited by precipitation and contact with the huge surface of plants than on compact
obstacles,

Marloth (1904, 1907) noticed the considerable amount of water which was deposited,
especially on the vegetation, when the mountain was covered with the Table Cloth in
the absence of rain. He arranged a bundle of grass between wires upon the funnel of a

i and gathered with this instrument much water from the cloud, whilst a3

raingauge collected only litte. Since then it has become the practice to measure

of two raingauges with a g-catcher attached 1o one of them,

2 gauze cylinder, with a diameter two-thirds of that of the rain-

ting 33 em above the rim of the funnel. He found, as did Marloth,

s present in the absence of rain the auge with the gauze cylinder collected
quantity of water, while the standard raingauge showed little,

Jused a gauze cylinder of which the height was twice the diameter,

and the vertical cross-sectional area was equal to the catching arca of the raingauge

s ; e . 5 ¢ S ot o]
to which it was attached, When rain falls at an angle («) greater than 8° from the vertical

1), However,
Grunow found that in the absence of fug the raingauge with the tog-catcher coliccted

the rain s w fog-catcher has an increased catching arca (see Fig.
P

it the same total amount of rainfall as the standard raingauge over a period of one year,
1500 thows appreciable differences. This discrepancy is probably
all. For example, when large raindrons fali in strong winds
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ne of the drops will be deflected and blown over the funnel,
¢ of the water which adhberes to the gauze will evaporate. Un

osited, indrops fall in moderate to fairly strong winds it is most likely tha

he fog-catcher actually collects more water than the standard raingauge, even though
aporation takes place and a number of the raindrops may be detk rteu by {1 gauze.
aégmx:f,\rtr, whu; thL instrume nts are v MHm thc (;Lxd G\’unmx ,ubtr

g;gnsurb xxhuhu frog is present or not
cotlected

: Tur EFFICIENCY OF THE FOG-CATCHER
alngauge
¢ vertical Fig. 2 represents a portmn of the gauze used in the fog-catcher (see Fig. 1. From

3 dimensions of the mesh it is found that 29 per cent of the surface of the cylinder is
red with the wires of the gauze and 71 per cent remains for free passage of air, Whe
containing water droplets flows with a speed of about 10 m/sec against the fog-cate
*‘=mbaﬂ es will form at the gauze, preventing
ng winds reasing the efficiency of the catch. This effect, although important, is disreg
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erefore, a deflection of air ar
ch represents the airflow, the catchis g area of 1
I sections (3 to each side of central line). Th
«d between the stream lines and the gauze are by no me
> alrstrean s normal to the gauze, 71 per cent of the clo
hrough the meshes as mentioned above: but when the air strikes the
cvlinder at an m?‘u f, less than 907, the percentage which is able to pass through ti

mated,

dwmcis can pass

gauze will be less. mxd droplets cannot pass through the gauze if 8 is smaller than ¥
(see Fig. 3). For diffcrent angles ﬁ, the distance (1-35 mm) between the two wires of 2
mesh has, ti‘xeremru, to i be multiplied by a factor which has been determined graphically
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The following Table give:

for each bectum

s B for the 10 sections of Figure 4 and the corresponding facto

Section 8 (degrees) Factor
82 0:99
: 0-87
064
0:32
404

ot

The avera 5 0:36, which gives, when multiplied by 71 per cent, the result
that 40 per cent of the cloud droplets which strike the cylinder can pass through the gauze
in front. Applyving the same calculation to the lee side of the cylinder, the result i
obtatned that 16 per cent of the cloud droplets in the air which is blown against the
fog-catcher can pass through it. However, soon after the inception of the fog, water-
drops appear on the gauze mainly on the windward side. These drops increase in s
by coalescence with newly arriving (,Iopleib and partly close the meshes, The wa‘ccrclmps
which adhere to fhe gt
Hlow down the ¢
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3. Srar OF THE DPROBLES
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Perturbations of the airflow over mountains make it ¢ It to obtain exact measure-

ments of rainfall in such regions (Hayes and Kitt > 1940). Du iy luminar airflow
ased to follow the configuration of the mountain, the e cannot be
sected to be as precise as those in a plain. because in ar :
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- ol the fog-catcher Is 1o catch fog- or cloud- drovlets which are supposed
1 against the apparatus in a horizontal airst

sam, and which cannot enter the
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mograph and a d r<>p—:ﬂzs recorder were ;zpphcc;. T’E'w instrument
) may be useful for this purpose. It should, however, be kept
otherwise the apparatus will generally not be able to catch raine
from the graphs of Figs, 5 und o,
cangle #, the deviation from the vertical at which waterdrops of
wizontal, laminar atrstream of speed ¢, s suming them to have
Aveam i the horizontal, The tcmum} velocity of fall for rain-
Qrc:}; 58, u\:‘%rmm‘ d by (rmm and Kinzer (1949) and for cloud droplets, from Stokes’s lav,
is used to caleulaie the graphs. The diagram of Fi 1g. 6 shows the angle 2 as a functien of
 {or the largest raindrops, for drops of 1 mm, for droplets of 0-1 mm,
Iroplets of 10 p diameter. '
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the wind spee
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and for cloud-dr
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From thes

e graphs it can be scen that the smallest raindrops travel almost horizontally
it the wind speud‘ exceeds only some metres per second. The graphs indicate also the
difficulty of distinguishing between fog-precipitation and drizzle. In order to find 2
solution, the foll ’im‘f essumption is made : If the trace of an automatic raincauge
without fog-catcher is iurl) straight during the time interval under consideration. then
1-0 mm/hr of precipitation can be regarded as the border between drizzle and Light rain,

A similar definition is given to distinguish between fog precipitation and drizzle.

be 0-1 mm/hr. This definition is applied for the evaluation
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il estimated the wind.
From former wind records, taken with a Dines pressure tube anemom
qation during the period 1935 to 1943, the average wind speed was determinec
13, sec at the times that the Table Cloth covered the mountain. The ms
e condensation level is supposed to be 300 m below the plateay, so that on the average
ihe Table Cloth comes in direct contact with the upper portion of the mountain over
pproximately 6 km? (about 2 km in a north-south direction and 3 km in an
sast-west direction).
During rainfall the upper portion of Table Mountain is srally covered by clouds.
The station, thercfore, is then within the cloud. According to several observers the average
sight of the base of rain-clouds on Table Mountain is about the same as that of the Table
{lath, the mean top of which is estimated to be 230 m above the plateau.

~

5. EvALUATION AND RESULTS

There are some differences between the measurements w ith the ordinary and with
» recording instruments, but on the whole the agreement is satisfactory. For the
alculations the indications of the recording instruments are used, but are supplemented
y the readings of the ordinary instruments for several days, as some charts were blown
yay in strong winds and lost. The chosen days, given in Table 1, 5 different
mbinations of precipitation are evaluated, so as to find the ameunt of fog precipitation

h is not measured by the standard raingauge.

In the four colurmns * Precipitation’ of Table 1, there are piven the
the ordinary instruments, Gy (without) and G, (with the fog-catcher), and the amounts

TABLE 1. PRECIPITATION MEASURED BY THE DIFFERENT GAUGES

e
Date Precipitation (mm) Wind of Durstion
{Observations  Measured Recorded Direction  Speed recip £ fog
at 08 hr) G, Gy SA, SA, (m/sec) {mr; precipitation
1954 {(hours)
2728 Mar. 163 29 2 319 .‘ g -

21-22 Apr. > (3 37-5 373 107

5- 6 Aug. 3 3 WHW i5 5 %3
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~— records of raine gouge 5A 1, without fog - catcher
e e pecords of rain-gauge SA 2, with fog- catcher

precipitation and rainfall records on Table Mountain.

from the records of the automatic instruments, S. Xl (without)
h Lm fog-catcher). The explanation of the last two columns is given below.
records are represented in Fig. 7, the full lines referring
mstrument SA; without the fog-catcher and the dashed lines to those
4, with the fog«;zxi‘chéﬁ

() ltemi{Tuble of days with rain. Figure 7, 1 shows the two records of the autonuiic
instruments, : i be seen that the precipitation started and ended at the same
hour, The tw rallel to the base line during equal time intervals. T
of the two ¢ ch other ow to the increased catching area of 1
54, Foy pre st likely to have occurred during the rainfall on this
not bz determ

{11y The Ay in Figs 7, 11 (Full Line) is almost paraliel to the base line, The
smy Al a 2 mim, indicated by this record is probal oly due to eddies which
dmphh nto the funnel of the Instrument. IA ¢ dashed line, which
e instrument SA,, shows spells of prec ipitation {rom 0930 1o 1220 hr
" but during the remaining hours of the day the trace is ;m..\‘l I to the
sells show a total of 37°5 mm of precipitation dmmg 10-7 hr (see diagram il
on ga ed by the instrument 5. Ay, although it was not caused | by
« which entered the raingauge, is nevertheless subtracted from the
strument SA,, because 0°2 mm or so of precipitation would have heen
C;opsm;ucntl,, 37:3 mm of fog precipitation during 10°7 hr is given
i Table 1, 15

(i1} show fog precipitation from 0800 hr to 0220 hr, then drizzle, thereaftor
rainfall, and With the definition given in § 3, foq precipitation on this day

is evaluated to be : srring during 183 hr,

The explanations given above will be sufficient to show how the records are evaluated

the fog precipitation. Table 2 shows the results obtained.
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The intensity of foz precipitation compared with that
This intensity 1s a function of the liquid-water content of
é;whlch it moves. The conditions are found to be such th
oot over Table Mountain that the intensity of | ipitat]
explatned above, is approximately twice that of 1 mean rai 3!
,i‘ulicmng Sc humann (1943), 1t 18 found theoreﬂca!ig that,

dered, and water from the Table Cloth 1s not w,l 081

g
ame as in rain clouds. Since the mean wind speed
at of liquid water which pusses through 1 m?®
% 103 .g/hr, equal to 46:8'mm ‘hr. ‘This amountisa
amentally. The question thus arises how this disc

gxplained as follows :

The average base of the clouds may be estimaied 100

than 1 g/m? of liquid water on the plateau.

Cloth than from rain clmtg‘



e following

“the platea

s
se than i the mmh
bstructed by

rough,

will be formed ang
sards so that more y
S a fami
ulation for a

GUWnY

s

ar airflow.
batic

m-t acia

T PTOVE

cstigation it 1s it

. 1
he summit station should

< plateau at &
e 200m |
mi ruments con

irflow is not so mig

the : Iopg 18

set of ing of © two recording
v a fog-catcher, an anemograph, and a drop-
Hying fog precipitation during rainfall and of distinguishi

5
e has been indicated.

ped wi

ACKNOWLEDGMENTS

ishes to express his gratitude to Dr. T, E. W. Schumann, Director
of the n \;\u,athcr Bureau, for his encouragcnw it and advice in this work
He also the assistance of Mr. L. C. Hyde, manager of the Cableway Compan
and Mr. .L( A. Vermazk, who to ok the observations.

REFERENCES

Brooks, € F. 1954 " Impracticability of precipitation gauges that are kept pointed \X
wnto the wind,” Bull. Amer. Met. Soe., 26, p. 95 V¥
Corby, G, AL 1934 “Airflow over mountains,’” Quart. J. R. Met. Soc., 80, pp on Cle
491-521. L fos
steckmann, A 1931  Versuch :iur Niederschlagsmessung aus treibendem Nebel! the fot
Met. Z., 48, pp. 400-102. genera
Girunow 1952 ‘ Nebelniederschlag,! Ber. deuisch. Wetterd, U.S. Zone Beach
Bad Kissingen, No, 42, pp. 30-34. swhere
Guon, R, and Kinzer, G. D, 1949 * The terminal velocity of fall for water droplets in stagnam e
air,” J. Met., 6, pp. 243-248. of t”:,
Haves, G L. and Kit 1949 ' Performance on = steep slope adjacent to a pine stand, 15
Trans. Amer. Geophys. Un., 30, pp. 295-301. 1
Kopg, W. 1954 ‘ Der Regenbildschreiber,” Met. Rund., 7, pp. 102-103.
Litschg, O 1937 ‘Der  Kugelniederschlagsmesser  Huas-Liitschg,’  Beitt.
Geophys., 80, pp. 423-444. wave
Marleth, R 1904 " Results of experiments on Table Mountain for ascertaining spect:
the amount of moisture deposited from the south-east to th

clouds, Trans. 8. Afr. Phil. Soc., 14, pp. 403-403
1907 ‘Results of further experiments on Table Mountain,
Ibid., 16 pp. 97-105.
1954 ‘ New record ng rumgauw& "] Sci. Instr., 31, pp. 158-162
1943 " Watervoorsiening vir Kaapstad uit die wolk op 'I afelberg, 2
Tydskr. Wet. Kuns. Bloemfontein, 4, pp. 58-61.

this ¢




