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thrt radiation, like absorptiou ancl unlikc reflection, is not a surface
phcnomcnon, but tr,kes pllce fr.om the rvlrole bodv of mattei. inrlJei un. In flnr it js kro,.r-n th.rr I 

"u..Lrum o' any sul,srrr".,
I'orr-v.r 

"l 
phL it, emir.ir.ir.v for p. ,Li. ul.rr lrJirLion., tr.i1l, ii ooly

th..k ccol:h. L.hrr. "5.,c 1\'jiL" e bl.,clr I,o,lr..
ft i. ro I. o'cd rl rL tl," s..--.. ion l,,l,t i",.re"t.i.l r"Ji"r:nn

ri pcnds rco - ,,por rhe r." -ri,,... ii,",, uoou rbp ebsolurc humiJiLv
do'- not r'l par ,1 solel) ulloo lhc ol,-L.r.eiioo. ol tpniper.LLur.u c LA.l
at the conimencemenr of this p:r,per. Some years ag; f publishe,l
some results shoir.ing that unLier absolutel) clear. skies the air itsel{
seemed to cool mote rapiclll' when ihe relaiiye humiclity rvas lorr
tlrrn rrhcn rl. qlc',g p6a1 \'xS lo$.., lnde.d ro rrrirLion arisint
orrt of ihe absolute hrmiclity coul.l bc detccted rviih cei.,raintv. Iil
then, le can accept it as prored tLat the solar radiarion is absorbed
in proportion to the absolute humidity alone, rvhile ierrestrial
radiation is ilbsorbed in proportion to re reiatite humirlitl,alone,
the protectite yalue of the atrrospher.e appears in a much ntorc
effective aspect. To start with, rr-e shall have terrestrial ritdiation
(sa1', e.g., nociurnal cooling) proceecling mor.e and mor-e siorrlv as
the temperatule falls, even though the delv_poini fall as derv is
conclensecl out of the lorver: air. Ai high tempentures, under fuil
sunshine, the emission to spr,ce drn,vr in some ca,ses, be almosi as
rapici as the r.eceplioo of heat flom the sun. At Io\\er temperatucs,
eren wilh the same quantity of moisture, the emission mav be'€ritremely slow. ,\n elelated sheet of air containing a iivenquantity of aqueous vapour ab a given temperJ,ture -oy, in a"Loot
oI n lorv absoluie hurnicliry, perurit the solal radiation to Dass lvjijh
compalltire freedom, rvhile on account of a high relatireiumic,liiv
lb- r'pr.rD rer..sLr.irl .rJie.ion m.g)^L b" erT"ciurllr. cbecLect. Tn
rhis ce.e Llre she.r ol uir do"s l,"e.roure J'lirlog).ro Lh* 6l.Ls. of .L
greenhouse so dear to the heart ol the oltboclox metJorologist.
Should the temperftture o[ the elevated sheet oI air, howi,er,
happen io be high, so rhat its relati\.e humidity is low, ihen ihe
ani-log.v bretks dor'n, for rbe lerr.esLlirl radir.rion is oo looaer
checked bi'ir. By rray of resuoring rhe analogy, does a hol shier
oI glass absorb as much dark heat as a cold sheei ?

. Spp 1.. C. 't,i!. .,HeJr. ' loJj. p. 96: I J. IJDda . ..He.Li r llode oI Uolion ,,
.1880. p. 3lJ. Tbe loim r giv"s .r marb"n]-ricE. deDro.rsn"r,on_

J.Ii. Sur!or. ..Alueous Vrpour and Te']1f.rrrur., " Sq,r,u.,s.. .t/ei. -Ua / l^r.i
vol. J0. p. l0l. Tbe mrr(er is L. o" re erbmioeJ.
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^rvill 
be rememberecl thr,t &bout two years,:ago I lnid beforeihe. Society the results of so-e olrservatiorr. on'it " ;;;-;;moisture deposired lrom the south-easi clouds on T;;;";;;,r,;:and thal in 

_sumrning up these results I stared ,,ril ;;" ;;;;;;imy_rvorL had beeu to ascertain nore qracbly the clioraiic 
"orrair:oo"under rvhicir the planis on the mountain 

""i.t"al. Tl,oo .,d; ;;;;q.uesiion has becu ansrvered. Their summer f. ""i'a"y" il"f"
:,'l:"1: : rbit ol a s\vrnrp -J per.oxr,eor stjmp in w.n,er, ap rtodical s\vdmp iD sunner.,shicb d.i.. rp J,,,iol'" Ior;;";,;'";
:^:"_*:",1"*:.", become" palhg rrer Jur.ing rL" d,LJ.s of ric sourh-

lli',."'llo., 
rlL's' ;esr.rltI "xpl"in w\r' ;ucb IururiroL .rnd r,lLicLl).-sel. ve8clriron pr.vi,i)s'qa tbe upp. r parrs ol our nlouDlstns . .and \rhy there are little lakes, even laie in .urrr_"", * ,n"'.ioo ,ilable_IIountain, as well as 

"1"." 
to ih;;;;,;i;';il;i;:r;l

;^- ;..T-1" 
p:t"ly 'rercorological side oi rb. q";..';;i ;;;;""",;;;rur rru !!er lnvesitgatlon.

*Tbe 
no"r,bod. emplo; eJ con.isLed in.kc"pinltwo j_jneb 

"ain_:.rupesoD tbe top of rhe mouoLain_one o[ rhe oidinary kl"d, ;";;;"";;i";ona su-rmounred by r. frr:oerrork rr\ich crrri"d 
"" irnitl,i"^ U"""i

:l^:::U: 
t foo, hi;b.. Tle qu.rnLirie- *h,"h I hd "1,;;;;;;Eloa.ul€mpnts rserp, horvet.er, so lrrgc tbat ,fr"y !l", ,i,n-"_"#srderdLle a'rouot of dor.br, ol hough f i".l ot"" "pJ_i ";'r;#;;

,-.R. Itadorb. ,,Re"ulr. oi Erp"rim{.nts oD Tahle Ioun.eio ior A5.Fnain;o!, theamoun! of ]Ioisiure Deposiie.l from the SoYol. slv., p. a6J, lr'g;t.' ' " """"-' JU rtb-FL:r clolds " lTfanr' S d Pb:1.!oc..



98 Trctttsactiotts oJ thc Souttt AJriaan ph,iLosolltical, Society.

*J lllt I did not look upon ihem as represeoting a corresponding
rainfall.

The main objection raised agdnst the method o{ measweme[t
emplo-ved rvas that an isolated group of reeds might capture such a,

quanbity of moisiure, but that oihers standing behind ihe first one or
the first rory would not be able to do so, owing to the front rorv acting
as a screen and siraining the moisture oui of the passing cloud_
ihat, in fact, there would not have been sufrcient moisture leii to
supply ihe reeds in the reai..

The Society having decided that fudher expedments were desirable, .

the Council requested me to unilertake ihem, voting &i ihe same time
the necessary funds for ihe ncquisition of addiiionat gauges. Wiih
the belp of some fliends and ihe assistance of the city rrater_engineer,
I\fr. Wynne-Robe.-ts, and a member o{ his siaff, i was enabiled to
continue the observttions for two years; hence I ihink that it may
intelest some members of the Society to hear what has been the
result of this work.

Before siating these resulbs I should like to refer brieflv to the
main objection mentioned above, and to see what an amouni of
nloisture \vould be available in a south-east cloud. In order to
simpliff ihe calculations, I beg leave to employ metric measures,
and I shall pui the height of the mountain, roughly, at 1,000 m.,
the exaci 6gule being 1,062 m. The lorver limit oI tle cloud varies.
of course, considerably; but it mry be put at an average oI 600 m.
above sea-level, wbich means ihat each iaver oI the clo-ud, from the
time it is formed until it reaches the summii, has to ascend 400 m.

As the air ab the lower limii of ihe cloud is saiuraied niih water
vapour, apad from the water in liquid form which is suspended in
the air and Iorms the cloud itself, and as such air with an initial
temperature of, say, 20o C. reduces iis temperalure by 0.44" C. for
every 100 m., the total deci-ease o{ temper.ature during the rising
lrom the 600- io the 1,000-m. level would be 1.72" C.r,

If the temperaiure of fully saturated air of 20o C. be reduced bv
one degree, a condensation of 0.gg grammes of water will take place
in every cubic metre of such air; hence in our case l.6g gramm'es of
additional water-aboye thai which originally formed tie cloud_
would be floating in every cubic metre oI air oa its arrival ai the
eastern edge of the top of the mounts,in.

The velociiy of the south-easi wirrd has been {ound occasionally
to exceed 40 miles an hour; but let us take a velociiy ol 20 miles

' 
^These, 

€alculaiions are iased upon Ils,nn's ,,Lehrbuch iler Meteolologie,,,
pp.210,941.
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only, which coryesponds, roughly speaking, to 8 m. per sec. As

ther.e are 3,600 seconds in an hour, a velociiy oI I m. per sec means

ihat cluring one hour 23,800 cub. oi. of air would pass successively

over the same surface of 1 square m.; elld as eoch cubic metre

of nir is ca'-rying 1 68 glamrnes of suspended rvaier, thc total quantiiy
of it passing this area woulcl be 48,384 grarrlmes, a quantity rvhich,

if tleposited on an horizontal sud&ce oI tr square m., woulcl be

equal to 48 mm. of rain, or, in rounci figures, 2 inches per hour.

Tbat is iaking into consideration only a layer of air 1 m. thick;
bub ihe cloud is olten 100 or Eore Eetres thick, ancl as the masses

of cloud in their course oter the mountain are hurled and rvhirled

abour, cnv por" ion ol ul'e Io*or l1ye1, LhrL mr-v hlve bqen deprivoJ ol
iis suspended moisture by the reeds, is constanily mired. rvith fresh

Easses IroD above, anil ihere is evidently much more moisture
ava,ilable than many miles ol reecls'r' couid eYer ctipture.

Ii is this large excess of condensed moisture rvbich flonts about io
ihe cloucl in the {olm of small drops that accounts for the sulprisingly
large deposit of water on ihe reeds and rocks and all other obstacles

in tbeir rvay. Not ali clouds possess such a soaking effect. I have

sometimes spent many hours oo the mount&in in thick clouds wiih-
oub flnrliog any moisture on tbe bushes or lny \Yater in my gauges.

Thatis specially the case dudng noriherly ltiods; but when a real
south-easter blows things are quite different, and I am sure ii woulcl

simplify the discussion considerably, if some of ihe scepiics would
give me the pleasure o{ iheir company on such an occasion.

Such a cloud is really an intimate mirture of an ordinary cloud
with a very finely distributed rain in its iniiial siages, and as this
mass is moving with great velocity, ihe mioute raind.-ops are not
allorvecl to fa1l, and are captured only when they come iato contact
vitb :r, soli<l Lody..

Aoother objeciion against the meihoa employed, and the con-
clusions drawn lrom the observalions, has been laid belore this
Socieiy by Mr. Char'les Stewari,l in a paper read in July, 1903, and
eEiitled '.A Note on the Quaotities giyen in Dr. Marloth's Paper
on the Moisture Deposited lrom the South-east Clouds." NIr.
Stervart took considerable pains to calculate the total surface oI ihe
yerbicol superstruciure employed by me, and lound that ihe vertical

" catchment arel " oI the gauge, i.e., the sur{ace of the {ramework,
reeds, and other parts amounted io 114 sqtare inclres, which is six
times as much as the hodzonial area, of ihe gauge. I am much

* I repea! ihe explnnriion on p, 404 of my previous p'}per, iha,t ihese plonis are
noi re&l reeds. but rcsemble them onl]' belonging io ihe ordet R$tionacete.

t Chr,rles u. Ste\y&rf, B.Sc., Tr8,ns. S,A. Phil. Soc., vol. xlv., p. 4I3, 1903.
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obliged to Mr. Sten'art for this calculation, for it enables ihose who
are not {amiliar rvith the internal condiiion and staie of a south-east
cloud to recognise at a glance what an enormous surface a bunch of
reeds only one foot high erposes to the passing c1oud. When, how-
ever, NIr. Stewart goes a siep further, and divides the toial quantity
of moisture collecied in tbe gauge by the number o{ vertical square
inches found by him, and gives the lactor obiahed in this way as

the true deposit of moisture per square inch ol the gauge, I Iail to
comprehend his reasoninF.

My 5-inch gauge carried twenty-four vertical wires and reeds,
correspondiog to 176 reeds per square loot oI ground- If rve find
thai a layer of water I inch ihick has been deposiied on a piece ol
ground 1 square foot in extent, rve must conclude that the planis
groving oo thai pr,tch have ihis quanlity of water at their disposal,
the usual losses, of course, being le{t out of accouot. What could it

J] ^JX 
n , Doiter, 0,s fal rs the recolrling of a quantiiy oI water per squa,re inch

'" , ),u is concernecl, whether this water was collecied direcily from rain by
'.' ,,{,,. the hoLizontr.l surface of the ground or iodirectlv from the clouds
1-l: 

- 
;fj,, b1' means ol the 1?6 verbical reeds stancling on this area?

Thele are seleral other misunderstlndings in Mr'. Siervart's pnper

l.X , ,, vhich rvould reqnire adjustment, but I lear that this rvould iake up
.J,,lir', ,,,'too much of tLe time of ihe Socieiy.. I musl, horvever, refet to a

ru^ .i " " source ,-,1 error rvhi Ir hrs noi b en mcnrio.red es yet.' During my e,r,r'lier experiments I had assumed that the differenco
betrveen the records of the two gauges, viz., ihe ordinary rcin-gcuge
and ihe reed,gauge, represented only moisture captured by the reeds,
exclusive oI all r.r,in. From ihe daily reaclings of ihe gauges at the
Woodhead reservoir it is, however, apparent, tbai during rain the
gauge wihb tbe reeds collects much more waber ihaa the open one.

t+"- t']{ There is no unilorm ratio betrveen the two, the gauge with the
i, 1., 'i-,.{-, reeds sbowing duriog orrlinary rain from three to four. times as much
* "" ";" as the otber one;but during,,misty" rain, wheu the open gauge

,.zL's.' records sometimes only ,jo or 1g! ol an inch, the capiure of the
reeds was ten or even twelve times as much.

This variation of the r&tio shows how effeciive tbe vegeiation is in
comparison wiih the bare ground or rocks in capturing moisture
apart from the real rain, but it will be impossible to ascertaio exactly
how much be due to the one source and how much to tbe other. As
these experiments were never intended io give accurate quantitaiive
returns which could be eqtered alongside the rain{all recor.ds, but
merely to demonstrate that much more water -!yas deposited on the
mountains than tbe ordinary rain-gauges indicaied, especillly in
summer, it wiil noL matber it rve erclqde all the petiods clur.ing l.hicb

Results oJ Juttlter Etperimen'ts ott' Tcr'ble trIott'ttttt'ita' 101

tnr Lrio w!,q recordpcl. irnJ ulili'" for our purposes ooly thosc iecotJs

.rl,,cL, aie noL xffecteJ by Lhis er|or'

The {oiloiving Table gives a suarmary of the results lor periods

d.uring rvhich no rain vas observed.:-

;, .. tt. t 'l '^' *-
woo.lhetil Itesetvoir-

December, 1903
Janunry, 1001...
I'ebrurry, U01.

ftrch, 1901 ...'
J&nurry, 1906...
Februdry, 1905.

One of the special questions I wanted io ilecicle in'my receni

erperiments ,oo-" to u"certuio' to vhat extent reeds and buslles wele

shiltere.:l by others. siancling in lroni of them' For ihis purlose I
had placed one gauge in the opeo as be{ore, one in ihe midsi oI a

thick'et oI bushei 5 ieet high, and one in the centre ol a field of high

reeds, the upper surface oi rvhich rvas level rvith the top of the frame

of the gauge.' The gauges neal flaclear's Beacon rvete read weekly'

"nd 
tn-nthJ. oue ai a lower eLevabion, viz', in flonb of the caretaker's

house at the Woodhead reservoir, daily, by llr' Thorsen' who took

great inieresi in the rvork. The follorving table gives his observa-

Iioo" fo. on" month of each year', the olher monhhs being prrctically

of Lbe srtuc DlLu) c.

We lound that there was a, considerable screening efiect exercised

by the outer rorvs of bushes and reeds' especi&liy duing sholt

periods of clouds, btLt rh.tL rhe qu !nlity wl'lch diJ ree-ch rLe 
-sbel-

teced geuges during looger peliods ol south ea:L cLouds \rls lc'r ln

u*""".-of1h" totrllt tUe rainlall lot the summer months On an

average the gauge in the interior o{ ihe ihickei ol bushes captu'-eit

about one-third ol ih"i io th" open, while the gauge which was prac-

iieally hidden io the reeds coilecied frold one'fouth to oue-eighih

oI rbe amount recorded by tbe g:Luge in l,be open'

fo conn"ction tbercrvith I may sir,te, tbaL I brve checked thpse

figures on several occasions by ascertaining the yieid ol the gauges

during periods of oDe or t\co hours only. Sometimes even the gauge

in the"o-"peo capturert praciically noilting from ihe passing misi' rvhile

on other duys one coulcl wltch ibe waier dropping in'

Glr,uge sitl,nding in tbe open

9.55

5.0

1
I
5
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.fl had been my intentioa rc include all rhe.e figures in this paper,when a period of soutb-erst clouds oI uousual dumtiou end vehe_mence rcndered [his quire uonens.5ery. you will oo doubo reD]embpr

:r^11 lt-: 
end of February and tbe beginoing ot ,Ut" nlooinlliJ.oi.-rouun:ers! sLorm rrged lhroughout SouLh .iricr lor oearlv r week.rrrere were abundr,nt raios in all uhe easleln, soufb.ro, aJd c"otrllpa"ts.of the Colony, as is usual during .""h ;;"";i;:;;, ;;;no rain of any significance fell during ihat tim" 

";; ;;;t;.;i;;;
;.,f."i";*::"Tiy. rhe 

.gruges bad been rcad 
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quve", 1""v" this figure out of a,ccount altogether, for the gauge

dch rvns practically hidrlen in ihe reeds, just as if it were standiug
miclsi of a luxuriant cornfield, showed 6.1 inches oI moisiure,

thai Ior r period of six davs, duling which the ordinarv rain-
rqe at llaclear's Beacon recordeil 0 15 iDches of rain. I ihink it

be admiited ihat thefe are no other figures wanted. As a matter
Iact, Iot ani' one rvho visitecl the mountain on thot day or soon
glwards no figules wei'e necessary at all to conyince him of the

qtantity oI rvater which this souih-easier had left oa re

upper plaieau was practically a swamp from one end to the
; every\lhere one met with pools of water; the litfle lake on

top had double ihe size and depth it usually possesses at the end
the summer, and the ferv laie blooms ol the gotgeots Disaun,if,ora,
Lich I founcl in ihe fir-iree valley, rvere partly submerged on the

of ihe slyolleo stream. And there hac-l been no rain rvorth
ing for 23 days.

4.s siated in my previous paper, I do not look upon these figues
being equivaleni to records of rainfall as far as the general waier

ol the streams is concerned, for duing raio a great deal of
runs off Irom tbe bare rocks and reaches the streams imme-
,while this moisture is capturedonly rvhere sufficient vegeiaiiou
which, on the other hand, reiains a large proportion of i1 in the

tgy root work. Yet obser-vations aod gaugings made at some of
larger mountain streams have shorvn, that a considerable rise oI
rivers may be effected by a long-cootinued south-east wind,

no rain had lallen in the catchment area-
l'here can be no question that the vegeiation of our mountaing is
Y€ry inp-ort&nt factor in the regulation oi the water suppiy of the

i anil streams, and thai this influence is exeried in iwo wavs.
, by captuiing a noi inconsiderable amount of moisiure lrom the

clouds, which would escape if the mountains were formed
bare.rocks only; and, secondly, b| protecting the water which has

in the soil and the rocks against the sun and consequent
evaporatiou. Wiih regard to the loss duc to evaporation fmay

allowed ,o menrioo rhe e"xperienc. ol tbe Crpe or;;;.J a;-p*;IIex River.

Y: P":t has kindly ioformed me, ibat the mountain stream,
ihe Company uses for driving their Pelton wheel, gives iheor

l^11t.: AO horse-power, bui thai on bright days the luantiry ofin ihe.stream generally decreases 
"o -ochihat about 2 p,m.

cannoi obtain more than 55 or 54 horse,power. Torvards eyen_it risvs agrio and reguins ii. furr"*. il'ir i.
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A much more drastic illustraiion ol ihe protective influence o
vegeiaiion was given, however, last year, when on the 13th ani
of December a mountain fire destroyed the grass and bushes in
klool from 

Thlcl ther] supply is drawn, and when th""u day"l
the stream had dwindled down to such an exient, that it
produce more than !0 horse.power.

Even if one should. not sufficiently realise tbe moisture_ca.
effeci of the vegeiation, iis proiective fuuciion and preserving

ft,cswlts of Jtr'rther Erperin'ettts on Table Mo'tmtai'n'

s ot Souih-Western Africa'

i-.?*r".riog to see thet r liew.quite :'-t'- f -i:l'^:Y
a".""."i"S ,0" iropotiant lunction of the vegetation on- our

i." 6 ,""1-"",i"" *ith the waier supply of the spriogs has,been

ff;; .;;h an eminent aurhoriry es Professor Cleveland Abbe'

;;.;io;;;;"-" of i.be United States Deprrtment of Agrrcul-

*ln'""*, ta to the Ishnd of Ascension The principal wrter

rtii L#N"t.i St:rrion on the ishnd comes Irom the summit of

Iti*rt"i", *ni.l is several miles away' Tbe upper portion

-""ri"i" i covered with vegetrtion, and 'nearly all ihe.lsaber

,*m-*ii "o-". 
lrom slighishowers and the sieady dripping

il"-." Ji"o ure eov"lop"d in the clouds' These trees simply

"ottect 
tne waLr-drop" rvhich are produced from the

as well as on the springs.

105

ence on the water supplv of the mountcins cannoi be over
and I trust that the authorities as well as privaie owners
recognise, more readily thao is being done at present, the io
ance of preserving and even nursing the plaut covering ol
mountains-

Rccono or Sours--E.rsr Cr,oups ox rne Zrv.rnreeencrv, aJ
sEEN FnoM TEE VTLLAGE or PnNcp Ar,ern,r.

3y JorN II. lYnerrs.

October 1
2

4
5

11
13
14
t7
20

3 days abseni
24
28

5 days absent

NoveDrber 7

Morning
Afiernoon
AII day
Morning

x"J;i,s

ru0rnrng

AI liny

Moming
EYening

8
11
12

l4
15
16
19
21
22

24

30

AIi. &

alt. &

Moming
Ev€ninq
Ail day-

lroJli"'
AII day"

Evening
Atl day
Alt. & evB.

AlI day
AJi. &evn-

fn order to show oyet what a large portioa of Souih Africa the

Decemb€r 1
3

5 days &bsent
11
I7

5 drys obsent
24
25

6 days absent

influence of the south-east clouds asseris itself, f give a list


