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Introduction

Many qualitative experiments to determine the reality of
occult precipitation on forest vegetation have been conducfed
during the last eighty years. It is now generally accepted
that on foggy and misty days, or in zones where advective
sea=for 1s prevalent, moisture may condense on foliage and
water in the form of drip and run~-off be recorded, although
no rainfall has occurrcd in open ground. Wicht (194) has
stated "... No satisfactory technigue for estimating the
volume of water thus deposited on 1and surfaces has yet been

developed. It is, howevery considerable and will introduce

]

icent error in the volumentric determination of rain-

Fy

signi
£all in certain areas. It would seem worthwhile to investigate
further and in greater detail this condensation of atmospheric

moisture on vegctation wherever it occurs ...

Statement of the Problem

Every floristic region has some key provlem which
preoccupies foresters, ecologists and botanists. In Bast
Africa it is the origin and distribution of her indigenous
montane vegetation; why the floras of isolated peaks and
mountain ranges should be 80 similar and why the regenerative
potential of certain high forest species in these hebitats should
shew such marked distinction, This is particularly true of the

two coniferous genera Podocarpus and Juniperus whose distribution

appears to be closely corrclated with the incidence of fog and

mist. The Frésent naper attempts to analyse existing concepts
concerning these phenomena and condenses the corpus of opinion

as expressed today. The nrogramme of rcgsearch established at Mugugt
is outlined and the apparatus briefly described. No attempt is

made to consider the possibility that intercepted atmospheric
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Introduction

Many qualitative experiments to determine the reality of
occult precipitation on forest vegetation have been conducted
during the last eighty years, It is now generally accepted
that on fogzgy and misty days, or in zones where advective
sea=-fog is prevalent, moisture may condense on foliage and
water in the form of drip and run-off be recorded, although
no rainfall has occurred in open ground. Wicht (194) has
stated "... No satisfactory technigue for estimating the
volume of water thus deposited on land surfaces has &et been
developed. It is, however, considerable and will introduce
a significant error in the volumentric determination of rain-
f2l11 in certain areas, T+ would seem worthwhile to investigate
further and in greater detail this condensation of atmospheric
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moisture on vegetation wherever 1t occurs oo

tatement of the Problem

Every floristic region has some ley rroblem which
preoccupies foresters, ecologists and botanists. In East
Africa it is the origin and distribution of her indigenous
montane vegetation; why the floras of isolated peaks and
mountain ranges should be so similar and why the regenerative
potential of certain high forest species in these habitats should
shew such marked distinction. This is particularly true of the

two coniferous genera Podocarpus &nd Juniperus whose distribution

appears to be closely corrclated with the incidence of fog and

mist, The Présent paper uttempts to analyse existing concepts
concerning thesc phenomena and condenses the corpus of opinion

as expressed today. The programme of rcsearch established at Muguge
is outlined and the apparatus bricfly described. No attempt is

made to consider the possibility that intercepted atmospheric




moisture may be dircctly &hsorbed »Hy the Lforest trce Foliage.

although vcry relevant to the whole problem of the rbdle of occult

precipitation in the natural regeneration of high forest.

Review of the Problen

From Biblical times (Zzodus, Ch. XVI, ¥ 13) to the present
aday (Parsons 1960), the great majority of papers reviewing the
problem of occult precipitation and fog drip have beel largely
observational and gualitative. Those which have included
measurcments are generally of very local interest, pased as they
»o on limited experiment tation and apparatus. There has becn &
regrettable tendency Lo publish atartling figures which have been
eccepted inte tho ca on as being of wide application and validity.

il

In actual fact wo now 1ittle morc today about the actual volume
of water deposited on 1eni surfaces from oceoult sources than

aid Glas (1764), when he cbserved the drip phenomenon under a
spreading tree in the Conary Tsiands. Yo do, hovever, Know
guite a lot sbout the meteorological phenomena initiatinzg

fog and mist belts. B

Observations oi the ocourrence of mist or fog in relation

+to vegetation pelts or zones have peen recorded from many

parts of the world, but vith notabvle exceptions, most measure-
ments have beech based upon & single or at most two pairs of

rain gouges, Onc of which is8 usually equipped with a fog

atching device consisting of either wire gouzo, wires, or

wigs and branches. Not invariably the appd aratus has been

sited in the most advantageous situations, either under or

ad jacent to a suitable forest canopys In many cases scant
offort has been made to 4istinguish betvecn the catch from rain,
drizzle or other recordable rrecipitation, and that derived
golely from an occult sourcce. There has been 1ittlc correlation
between the ambunt of arip and the fregquency of fog and mist, the

variation in topography, season, and the type of canopy




intercepting the moisture. Tnig latter sccording to Tent (1055)
1y be critical, the coniferous type of leaf being a very much

morae effectzve interceptor than

comparative experlments some of

at of broad-leaved trees.

As

them wers perhaps adeguate but

rarely have they produced any guantitative measure in relation

to land surface arca.

Reviewing the salient features of the phenomena connected

with occult precipitation the following

emerge -

£

1l The intcrception of fog and

is undeniable.

The amount of

sources is unknown and therefore its

influcncing

involved is still a matier

however, be considc

may be depcndent uponi-~
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than the sum total surface

4, It is generally believed that
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capture 18

largcly because of

G. It is likely

cover is morc effcctive then a herbficeous COVer in ca

moisture.
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facts and possibilities
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the ground from such
significance in
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optimun conditions. These

the intercenting surface.

the 1and surfacc.

flovw.
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of the air.
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by conifercus forest is
related to
It has yet

more important

inverscly
mist beli,.
leaf surface is

arsa of »lants present.

the maximum conurlbutlon of
ground through vc:etatlon
high altitulde tropics,

the air.

that a forest
oturing

w~inion, ferests may

enhance twbulence which in turn promotes condensation by
diverting the fog flowing over the top of the canopy

into the interior of the forest.
depends upon the density and area of the

turbulence also

The amount and degree of



It has yet tco be proved that the phenomena described are
T

forest belits; although it is

revolling wind, ¢ loss the capture of

as, it moves to the lecvard edge.

7. It is not Inmown what the limits of capture by vegetation

are, but presuncbly a large proportion of availzble moisture
in fég anl mist passes over or throuwgh the canoms

e

S It is agreed that under certain atmospheric conditions
irrespective of the possible benofits to be derived from
their precipitation, fog and mist may depress evapo-
trans>iration processes and thus favour the water balance.
A rcduction in solar radiation will retard assimilaticn
processes in the plant, particularly during the pericd

a

of grcatcst onal cetivity, i.c. in summer.

48]
[
©
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9. As far as translocation of fog moisturc from atmesphere to
plant is concerned, much more evidence 1S required. It
scems certoin that epiphytic vegetation can dircctly absorb
such meisture but it is not yet known if this 1is

subseaucntly talen ur by vascular plants. Under the

i

i
in mountainous arecs, it is douwtful whether therc is an
1

advective sea-fog, however, or in drier wmountain

e

)
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direct chsorrtion and translocation of water by ool nts.
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In zones cf

areas, the phenomencon must be given serious consideration.,
10, The aprperatus for mecsuring intercepted atmospheric

moisture is adequate provided that stratified random

sampling is corried out over 2 known dimension of spaco,

and in a sufficient number and type of localities,

The descrirtion which fcllows is of an experiment which
vas designed to attempt to solve some of the complexities of the
problem without essentially departing from the idea of a fog-

catching device of the type alreody mentloned; which seems

@]

within its limits, perfectly adequate for the production of data

from which more valid conclusions can be drawn.

Intercention exncriments in Bast Africa

Kenyc is ideally situated for research on the rroblems of
fog end mist interception.  Nicholson (1936), Hursh and
Pereira (1953) and Pereira (1954) stress the importance of the

fog drip phenomenon in the water cconomy of East Africa. The




Southern ifonsoon preoluces not only chbundant dew but also a
heavy mist ard fog, Saturcted orographic clouds moy ocour
throughout the year in certain loecalities, particularly those
with QlGVutlhhu above §,000 ft,. Muguga and its cnvirons are
in the centre of a narikedly foggy zone. Studying previous

research in this field has prompted the thought that a more

intensive network of fog cotching equipment laid out in both
forested land end oren ground, will enable a direct compAarisohn

to be mede on an area basis, of the volume of water deposited

from atmospheric moisture of the 'occult! type, and from
dircect precinitation of roin, drizzle, etc,

5}

fegearch Prooromme

The initial tricls consist of two sets of inter-related
cEneriments.,
L A series of nine rog-catching gouges laid cut in oen
ground at 7,000 ft. with two cheel gauges in close
proximity. The nine interceptors each consist of a 4
diameter receptotle upon which is mounted an 8" x 4%
tubular mesh or wire gauze. This is surmounted at an
interval of 4" by a circular cowl of sheet metal with a

i diemeter of 12" to eliminate as Ffar as poseible the entry

into the receptccle of direct precipintation, The whole
apparatus is mounted on a scoft-metal rod 3/8" in diamecter
Which raises it arrreximately cight feet from the ground,

The check gauges consist of a standard pattern 5" raingauge,
and a gauge of the "luguga" tyne but without the coﬁl and

fog~-catching gauze, All gauges are rcad at 7 a.m. and

@ conversion factor is applied to correlate the cotch from

cal gauge. The fog-catchers are spaced at approximately
thirty fcet intervals both along and cross the contour.

The slope on this particular site is about 1:6.

the 4" gauges with the catch from the 5" stondard metcorologi~

SRR AR R RS e



apurements wore 1irst te'-on ot the beginning of

Noverber 1961 during © neriod of very intonse mist prevolence
and it socn became aprarent tnot the fog-cotching apparatus

functioned satisfactorily; catches of up to % +imes the
3 “4:

amount collected in the ctondard raingauge being recorded
These tricls have now béen Aiscontinued.

9. A twenty acrc plontation of Podocarpus gracilior some thirty

five years old, in the Muguga rorest Reserve was considered
to be an ideal site for the second series of experiments.
The leading edge of this »lantation faces the direction of

&

(1

the prevailing wind and fronts onto cultivated ground in

the Kiluyu Native Lond Unit. The site 18 approximately 6@

siles from the area described in (1) @vove; at an

altituie of 6,800 ft. (oporoxinatoly).

Fog-cotching gouges of the tyre descrived were mounted in
the canopy of rondomly-selected troco. The number of gauges

‘n the forest canopy desnended upon the size of the plantation

and a valid statistical dosighe Similar gauges wWere sited in
the onen ground on the windmard side of the »lantation, and o
t+he lec of the nlantation. Checl: gouges, ©of the types
deseribed in (1) above, were erected in tho open ground.
The catch from the fog-gauges mounted in the tree canopy
was directeda through polythene tubing to & collecting vessel
at the foot of cach tree. strntified rondom sempling was
adopted from the leading edge of the plantation distributed in
space an@ at thc same positions in thec canopy.

In addition, a sceries of threc stem—~flow gauges and threce
canopy Arip gauges were estoblished on and under randomly
sciected trecs. These will be augmented in cuc coursé

by a series of trough gauges distributed throughout the

plantation according to stratum.




Thus, it is hoped by thiu oxtensive network that a.l
measurable components of the moisture cycle will be collected.
in & manner allowing for their individual analysis, irrespective
of whether fog, drizzle or rain occur at onc and the same fime.
Furthermore, the actual volume of water rcaching the forcst
floor will be known on an area basis. Allowance for the
dircci absorption of atmospheric moisture by the plants has

not been made; neither is it practicable at the present time.
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