
CHAPTER 2

The Importance oj Mineral Dust as an
Atmospheric Constituent

Th. impO'lane< of min.ra1 d~" in I~e Olmo.p~ere io ''''ofold: Llu.. d.posi';on
and pO"':bl. effeclS nn clim..e.

Oep.ndint; "" '~e conditio", Ind dimeNiona of de.on.,... Ind m.t_oI~'al

tnn'pOrI pro<:....., du" d'POsition. Ilona the frinp ..<&. of ,h. '0'''''' "'Pon Cln
b. of lrol<>ti<-ll, P<dol~cal Ind 0<0101li<1I import.ote. Th. loess depOsilS durinl
Ih. lIaoil! II' a", ,~. <ll#ieal ulmpl•. p,.",.n, <lay d...n ....m 10 be much I...
•m"i.n' IOU'= fo' I""". forml1lOn.

Th. mine..1 du.' in ,~e I'm",p~.re IfleelS bo'h ,h. rodil'ion 01 cloud fr•• air
Ind Ih. opti"l1 I"0perti•• of ,h. cloud•. Th. in...."tion it compl•• but In ron...l
Oil< can ..peel ,~. min.ra1 du., to Iffeet pri"",rily ,h••bsofJ'';on of aerooob .nd
cloud. fOl short "'"" rodi"ion. La... seal. ostu,lI 0' an'MOPOronle "h.n of
d..t p,oduction ",hich hi" undoubtodly """unod should th..<fou be coNid d
"'i'h ,..peet'o tl>eir <ffee' on climOle.

Thil wor""'op i. "oncern.d "'ith the p,ooue'ion Ind tr",uport of du.t f,om ,he
ar.. of th. soulb.m and we>1.m s.....flL This conetm it hued primlrily ""
ecol<:>g:ical r<UOn•. B~, 0Il« the dUlt has beco~ ai,·bome it i. port of the
Itmolpbe'ic 'Y".m Ind it i,..ll of in'er.... I will discusl here ,h. que.tion of ilS
impo'II"'" fo' lunospIteri< «i.nc...

W. Iu."" iO"oul:lnd plniculste t'ac. sub.tanc.. in the almolpher•. Both c:on b.
nf local, 'etinn:tllnd Alnbl! impnrlan«. Th••.,nsols innuen« cloud fo''''''lIon,
radiOlinn and Ii, .le<'riei'y. Cltange. in thei, collC,,",ra,ion may induc' ~rialion.

of the elim... by affee'ing 'he Alobal radia'ion bud.el. Ther. ar...,o<nl$ from
diff....nt sourc.. and the qu",'ion to be dis<u...d he,. i. 'he ,01. of lhe dust
component of Ih. 'roposph.rioc ..,os.ol in 'his con,,,\.

Aerosols in lhe trOpOlph... h..e ..sidmce lim•• of the order of. ",eel: (on
Mlrtell and Moore, 1974). Thh h lonl eno\lih for considOllhl••prud wi,hin bo'h
hemisphere. wi'h 'hei' atronl U>nal ci'culation. but it is ''''' shor' fo' an <XchanF
be'...«n ,h. two hemispher.. Ie,OSS the equalor wltich ia ofth. Older of on. yell.



The ..,osols of th. 1"'0 heml","",•• remain, Ih...fol<, a1mosl compl.tely sep..
rated wilh some large scale mutu;ll leak.age ..wlling from (he Indian Moo$OOll
.yllem, Since there i. no ....bsunlial exch'IIi' bflween the hemi.ph.,n in lhe
Alllntic ""'10', Sahlfan dUll remlin. confUled to lh. nouh.m h.misph.re for aD
practical purposes.

If we disrega,d lhe Inlh,ol'Oletlic roure" w. can distinguioh th,ee domi"'nt

nalu,a1 """"" p'od<>etion me.;hanl"". ""ed in lite ord.. of l!Ieir quanlll..1~
impolUlICe

I. GlSfarmed particle., produced wilhin Ihe atmospho'" by oudltion and ..ICllon

of I ""'iety of lIace p ....
2. Soaspray.
3. Min.rll dUll.

T.ble 2.1 live. published estim.tn of th.I, soure. IIl<nJlh, IndicatittJ th. depoe
of ulICertainly. Th. uTIC.nlinty i. partICularly I.rge for mirter.ol dust. beeoule Ih ..
filUr<$ were deri...d by rolh.r dubio'" meth<>d•. Far.ome mange r••son, how .
they seem 10 be in flirly sood li'eement with rec.m eslimlln blsed on flitly
comprehen.I datI sell <m atmosph.ric dUll concentrltlon. pub~.hed 0"" the Ian
ye&". eo... ';n liaI part. of the world, lhe.. dlta beelme IVlllanl< l>y roUlllte
Ipplialion of .uch .nalytical methods IS neutron actlVlll"", .bwrplion .poclr<>­
<copy, and Olh.... clplble of d...rmining oimull.neoU$ly In cle.n Ii' .. raool
sample. I IIr•• number of elem.nts- 'The '.sult••how lbl. conoidellble number of
til....Iemenl!, In porticul.. Fe Ind AI, occurred In 11110. quire .Imil.r 10 those in
cro"a1 Of so~ mllerial indicllittJ lItll lhei' dominanl SOUrte w.. mineral du... By
Ipplying .ppropriate f.cto.. i' iI. 'h.... fo.., pouibleto derive fairly r.tilble figu,es
for lotal mineral d"'t COlICen"..i"". from Ih...."'ly.... Figure 2.1 gives I survey
based on such ob..",.liotU, "'I'h Ihe most prominant IUlholl indiClled. We "'W
come back to 1m. Figure Iat.r. On the b.... of .uch concentralion dill covering

TABLE 2.1 GlobIJ E.timll.. of Ihe MIjor Nlru,aI AerOlOI Sourt.. itI
Ih, TroPOlph.... in 10' Ions y,_l

Pa:ticl.. formed in Iho ttopospho... l>y o.I<lalion of H, S, NO~,
NH., He and olb.. trace _ 300-1100

S.. 'Pny 1000

Minerll dust 100-500

Other .....red (foro" fIre., vole..,;', <lc.) 3-150

fieur.. from the SMK:-R,~' (197IJ(T,bIo I, I) IlII othe! "'.lCK
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fisure 2.1 SU"'.)' of t~. <oncentnt;"n
non&<> of min.flIl du.' in t~. t,..,pooph....
buc:d on num<rous Iludi.. by - • ..,0°,
o'b.n - tb. foDowin. ...t~o,,' 1Ilifford,
(.'h....l.t, D1l«, F"susoo, Hoffman,
Gillette, GoIdbe... Griffin, henkk.,
PrO'",,'o, Raho, SchUlZ, Winch..'er, ZolI.r

mos, ntilll ..... of the world and.1so of m.teo,..,Io&i<.1 CQIISideratiOOI .bout
,h ti,al di"ribution within th. tropooph.re, th. global tropospheri<: d~st

burd.n can be estimat.d, Wjth the knowl.dge of th. ",'erage r.sid.n". tllll< for
...<»<>1 e.n th.n d<ri,.. at fi~ur.. for the toullOu",••tr.n~lb.Tabl. 2.2 Ji...
•u"h fi~ur pun. for bolb h.m;.phere. for reasoos indicat.d .a~j.r t"'"th.r
wilb ou' ~ue.. for reuon,bl. "n,.n.inty Iscton

W. think that ,he l>a1U for tb"", .stim.tles is more reli.hl. than Ibat fo' th.
previous ."im"... But it becomes oqUlny 01.., thlt de'plt. this fl" ,h. 1Ul·
cerlOinty i. '''!mated 10 be even larg.', which we feel is more realistic. We ..e that
....n withou, the Saltan source the northern heml<phere h.. a hi&her dus, load th.n
'he so"them one ....... to b••xpected from the IlI£Or l.nd are.. , Includ.d in
Tabl. 2.2 is the ,anI' of recon, .stimat.. of lb. Soharan dust production by
hDSpero and C.rlson (1972) and J.enicke and SclIinz (1977). Oe."y, the Sahara
d""'rt teem. to play an importan' role in the north.m hemisph.ric dlllt "ycl.,
providlnl Ibout hllf of it, Th. addilion ofth. Sohll.n ,"wee result. in a ,ang' for
the aLobIJ SOUree Slrenlth of 260 10 400 x 10· 'or"yr- l (disreprdinj: th. un·
cerUirlly of nQll Sahallrt production) which agr.......n with lhe oklor o"inlat.. in



TABLE 2.;: £S'im.US of tile Clob" Tropospheric Du" Cycle

Port of ,mposPhon Du" burden 10" ton.
Sour<••'r<n~h
10" tOD'Y'-

North.rn h.milph.,,,, ,~ "if

Sou'b.rn h.milph.r<· ,.0' 'if
Whole tJopoOph.r<· .0' ,""
Soh." plume U_4.0 '" 200d

To'o! tropOSpher< (plu. SaIlora' S.l-B.O 260---400

To,o! tropoIpher< (plu. Sahar.! 3.1-12.0 130~800

·I:stim>r..d~.. ""y Optciol pr""""rio_ ;" d<leru, po"i<o.Iwl, tho SaIlor. ara
and iu plume in ,he north AlIa."c ........ind~
"I.,;",."r... ,,,",,Uin'y I""tor.-r <2.
<The ""Ur<'" """'I,h ..... calcula'e4 from tho dU" burden ....m... an .,otOl ..oiol<nca
rime of I ....t. I.hm"'" ,,,",,'>inry 1",0' ,1>00' t I.
dR••p"" by "_,,, and Carbon (l17l) 'nd J.._;';~e and S<"~llt (1971)
•...ithou' ,pp1rin1lh< "ncarWnty f..lOn" .... c.
f Afte, .""Ii<>.,ion ollh< "",,",'oin'. f..,"" b and c,

Tabl. 2,1. Applying OU' unctnainly f'c'on V"" the posoible ranI" of 130 to
SOOxIO"onsy,-'.

Bu' the >c,ual uncert.in'y is $till lOTI'" beeau.. 'here ar. other desert .....
besid.. the Saba" wh;"h may IOC' os huge individuo!...,u,c«. Th.re ar' yet, .. leut
'0 my """",ledge, 00 dltl. "" the ft"'luonc-y and ,he ttull'i'ud. of lhe.. ""u,ee,.
F;,uro 2.2 'hows I mlp ind;"ltm,. ..,... covef.d ..;th dun.. which Ir. pot.ntial
IOU'Ces for wind blown dlU'- Oboorvl'ion of dUll h••• ove, ,h. "".Ins seenu '0
indic..e. how"".,. that the transport of Saharan dUll over Ihe Jubtropical A,lan';"
i. the moll ,po<l.cul., ph.nomenon of 'Itis 'ype. But .... should consid., the..
flC" '0 get. full,uc feehnl of ,h. lack ofrelilble informl'ion in 'hi. fI.ld and for
the unc.rtainty of the figure. in Table 2.2.

It i$ porh.p> of interes, '0 comp..e ,h. llWl of the eoli... t""'pon of Sahara
dust ...i,h oth., flux•• out of ,bi. desert. Th. 1I....port of sand by moviol dun..
•CfOIl the Wes, eo,,, of 'he Sahara by N 10 I'E wind'OC(un .pparently only along
I hunt of .bout 80 kin I.nllh lOu,h of Capo Blanc. Flux ."inu.'et give 0.1 S x 10"
Ion. Yf-'. wi'h particl. oi... peakinllround 100 pm tadi",. Tron.port of min.ral
dill' out of the Sailor. by tho fivef Nillo, i> 60 x 10' ,ons y,_l. Th... da," Ire
compiled in Table 2.3. It il clelr 'hal the 10"& TIIII" eolian du" transport ou' of ,h.
We.. Sahara in Tlble 2.2 i> lh. mOlt import.n' one, OlIn" m""h more important
,1wI ,he oth.r eolian "an'port mechanisms. This ttuy of coutse be diff.,ent fOT
oth., lIid zones IIId desert'.

filur. 2.2 >how. also ,h. kno_ 10<. dopolitS. loess i$ an .00i.. depolit ...d;'
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F~or~ 2.2 UlW(b"h"o of I.,... on ~."lb (.<W,ding 10 SCheidi&, 1934) •• ",en •• de"''' " ... w;lb ..nd JU""(.<:<:or","~

6oyko, 1961). Fro., Smalley onJ Viu·Fin'i, 1%3. S<c,;on <>f Central EU'<>i,e, r<procluceJ ,n Fill"'. 2.6 '",he.«" by. do"oJ
.1<1"". (ofIe' I'Ochtl>auer "n" loWlier, Ino)
''''lenJ Sh,c1O<l arc.. • l'To••d 10dS dcposi" S· Dc""", with .. n,1 oJ"no.
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TABLE 2.3 Comporison <>f .anOll' tron,port lit..
<>f S>boun m...rial IoC'.... tho ....$fern .<>MUin.

M<>do <>f 'ran<p<>rt

0.1 s"

10-20"..
60-200"

·Samt...;.., ..... 'II"....r (191',
'Tobit 2.l.

primOrily made up of p.nicles in the IInro S '0 SO jm1 "dm,. t'iloro 23 oho"~

cumul.,i.. m;l;\$ dn,ribu,ion, (m. i' upr....d .. diamotot) of 8 diff.rom types of
10<.. from .....00\1$ pam of the ....<>rId showing a f.lirly uniform rlUtribution. This II
no, '00 rurprioing b<t...... the frao'ion.tion p'O«$$ bet....«n I<><so and $O~ partid..
is oJ.....)'! the ...me d.pending to 5Om< d.p« on tho distance betwe.n rou"e and
deposition at•• , In do.." duot storm, •••n much coo.,..., m...rioJ becom.,oi,·born.
Or" jurnplnJ oJona the ,o,f.". but ..ttl.. down.,.in at much ,mall., distanc••. In
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FiII"r.2,3 Poniol..... d.imibu'iolU (diom.''''') of diff.,.nt kind. of
h>.,.. (KCordill& '0 S,,';nefo'd ond Fry•• 1955. Ind T.rugi. 19l7}a. ",.n
.. r.«n' .olian dUlt (.coordiq '0 S...in.for<t Ind Fry., 19'5) (.ltor
FiicJub.u.,.nd MuCor, 1970)

i.<&end' 1. -Dul, 1939, Mude. K...... U.S.A. 2,· Torino. Italy.
3. _St. V.lli.r. FrOll«.•. • Achrnhrim, F"""•.
5. -Wi.,b.d.n, Welt Germ.ny. 6. - li'I', BelliUm,
7, -Thorn.. Co.. K.n.... U,S.A. 8. - 1.<>... from tho A',.ntine
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Fi&\t... 2.. Comp.ri.on 01 diff....n' idealized m...
diilribU'ion. bast<! on the 10110";"& "",ree"

(I) S,hUt> and la.ni,.e 09H), ..n<l rrom ,he
L,by.n de..rt.lrJ Ub.ri

(2) same oourco and loca'iooo .. (I) bu' Kro<ol
1Iurin$ ..nd "orm

(J) fiich,b.uor and !>I~II .. (l97U), ""ace or 8 I"..,
<li"ribu,iort. hom "riou. continenti, >ecordin&
'0 Fi&ure 2,3

(.) Joon;<l:e .nd SOh"" (1977), .'''113' mUS dlSrribu·
,;on oyor 'ho C.~. V'Ne IsI.nd.

"

Fiaur. 2.4 ..... plotted IirlUr m... dis,ributions of sand and ....d ",onn ••",.010
from the Uby.n d... rt. 1".., (acoording '0 FiBUlO 2.3) and ajr-botTlO du.t in lfl

idealized f..liion to sho'" tho """,n'iol size range•. Fi«ure 2.5 demonst"'t ..
scl>omalioally how ,h. major fr.r:tions .re <loriftd from the ofi«inal oour« by
.uooossi... 'lage. of • winnowing p"XCII oontrolled by the int.""'ti"" I><'.....n
.it'born. '1'011'0" lOd ~ravit.!iooll ..ttling until St.g••. For .trnmph.rio tTl',.I·
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fip,. 2.S SInd I"",iona';on pr<><..... ~y wind.
",hemu", The ori&inal sand dlsUibution i. f...•
tionat.d into mojo, f""ion 2, 3, and 4 IS • fun.­
tion of dIStance born lhe lOU"'. C\Irv<. S,6••nd 7
depict ,h. ,hanl' in «Inoo"Uation doe '0 both ""'"
and dry removal f'om Ihe atmosph'" Th, rum of
cory. 1, 3. and 4 should be equal 10 the o~rW
cU"" I
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ling tim.. comp.orable (0 the averase .. rQ<O/ re<idtnce lime in lh. lfOPOSphr"
'rnloval by predp;tl1;"" become. imponant be'ide' raDou, by sedimenlalion. Th.
PU dumbul"" of the individual froction. wiD. of cOW''', "I}' with lb' environ·
mentll 1"ramo'e". bu, Filer. lJ "'&&"1' ,hat ,he d,ff."nc.. may no\ be ""I}'

dramllic. In FiKU" 25 • smooth. continuo,," distribulion ..... assumed fo' lhe
orieua1 WId. In ....U,y ,hl$ may not be th' cils< because of lize depend<n,
,meimoi., of tho ..,io... phyliooaland clIemi«l disintegration processn constantly
&<11"" in the .."d. In fact th,,, are indication. of bimodal di"'ribu!ion. in the C'"
of fr""lion 2, Figuro 2.4. al 10m. place" but In principle on. should OX"'CI singl.
mode dimibutiom if the sand dimibullons Ite ,ufficiently smooth. Figures 1.4 and
2.5 demon""I_ that thero i, and should l>< con"del1lbl. ""eIl'PPlnl in the lail' of
distribution cu",es.

It i' de" that the 10'" fraction bee"",.. air·borne r>nly in fairly 'Ironl wind..
l1>t lorl" majority of a1I10es0 deposit! in Figure 2.2 ........ forme<! durina 0' .1 1M
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"'" 2.6 Distribution of 10... in Cen",l (urope, 'c<"'din. to S<:hO'idia. 19H (01,.,
;ktN"" and Millie<, 1970)
lend: I Shaded .... • Loe>.. thkkn... mo,e than O.S m

2. Urni. of Wiinn-s!scUotion

end of the Ia.l abdalion period in dis,"",.. up 10 sevenl hulldfN ldIometers from
tho bord., ~nes of tho ~ sheet•. This is .....n demon.. rated by Fill"'" 2.6 whith
Ill"",. thlt ill the Joe.. deposit. in Ccnual Europe ..e located bet....." the ic.
lhield. of the 1.., glod.ti",,_ 11>< hull' amcuntl of ""'ttrW of thos< <lepooi" .... '"
mos, Uk.ly prod..,td by physical weatherin, "''''' associated with Jlaciers. Bu'
thor. is sufficient nidence that d...m also can ••" .",,"" ..... for l""".lhoup
'pparcntly at • much ,moDe' scale. One ' ..mpl. i. lbe Ne!l"Y desert in brad
(Smalley and VII•.Finn, 1968). Al'I'....ndy in most de..", lhe w..therin, rIte just
is nol 'Urr.,ie"t (0 prodll« deposit' a1o,,& thei' fringe .,....

The IaTF iIIca ~red with glo,iIl loe.. deposits imply thol "'th... lime. the



Itmosphe,e in .uch llhu,des muot have carried I consid<1lblc dust burden. moot
bk<ly due to $l,mny and dry w(lthe, oonditiollS. Thi$ conclusion is in flcl
s~pp"'ttd by hig, dus' oonc""lr.tions in Greenland kc laye.. durin"he ""d of the
II" a1aci.t.'ion. It is .1<0 im~d by the actual abwnce of loess formation It prntn,
'imes in 'hese lltitudes. An inrrisuinl question is if and '0 wh.t dO&ru IUCh dusty
Itmospheres induc~ fud processes OIIlbe cllmlte de.t!opmtln dUlinJ the ice age.

The p,OCO<5<' b) whioh du" Me<"...' air·bome art oomplox. Sauc'ure. moisture
conten' and o'h., soil I,or.""'te.. <!tt.,mine a thr..hold wind spted at which the
dus, is picked up by the Ill. Or>c< thi, thrtsh<>ld is passed the ....rticalllux of dus'
incre.... rapidly wilb wind opted (ste •.1- Gille"e, 1974). A conside,..blt f..clion
of ,he ma'erial. howe"". ftmlins ne.. the ,uffa.. and is aoon rtdeposited again. It
WOUld. of course, b. unreason.blt to includ. lh. flux of'ueh m... ri.al in filur., for
the a10hal dus' cycle. u Ji..n e.•. in T.ble 2.2_ Du" considered in this re,pect
should remain ,ufflCienlly lon, in the ai, '0 boco"'" of import alICe for mCl.or·
oJoay. It is suagtSltd "'or I 0". dly r<Sid""'" 'im. would reprtsenr • reasonablt
lowe, Iimi' for ,hi. purpo...

Tht dUll component in atmospheric aerosols i. hiahJy varilble .. shown in
fiJure 2.1. Tht reasons for this are the rather short resid""oo 'ime' of aerosols
'ogtlbe, with ,h. pronoulICtd ..'iablli'y of tbe dust SOIJrCt< wi'" hme and 'pace.
l1It d&ta show that on a a10hal >cale the """rsge dus' co""""""io", ., fIXed
looo,ions usually tluc'uat. with 'ime by about ont "'<ltr of magni'u<lt. lbey also
show that a"""g< dust ooncen,ra,ioort< ranI<' more than 4 Old.., of IJ\l&fIitude WI'h
values of lOOlll!m' in ait comina from 'he Sahara Ind ..lues ulow u 10" "g/m'
It the S<Juth Pole (for comparison: The normal rani' of sta lIil conoontrations
m"tr tho oceans i. I to 10 "g,'m'. i.e. only abou' ""e order of magnitude). Inside of
dntrt dust alOrm. the visibility can be Ie.. than 100 mete .. implyil\i con­
eent""ion' of the order of 10' IlI!m'.

We ha.e sbordy r..i.wed prodt>r:'ion, redeposilion and atmo.plleric transpor1
and dis,ribu,ion of mineral dust. Besid•• 'he geological, ped<>loJicai and ec<>lopcal
tff.." of soU <rosion and dusl fallout the ormo,pII.rio dus' m.y also h.....
impor1allC. fOl 'he radiation budget of lbe atmosphere and henco for lbe climat. if
Illle >calc changel of land .urf.",s h..... occu'rtd or do occur, na'ura! or man
mad•. The... are ,wo way. in which the aerosol can inlluellCe,h. radialion budget:
In a direc, way by ohanJinI tilt radia'ioon nuxes in a cloud fie< Ilmospllt... by
>ca1ltrillllnd absorption of radiation, and in an indiftet ....y by modifyinJ ,h.
optical proporti.. , partieularly the albedo of clouds (see S~lJC R.por!, 1971).

Th. direc' innuen.. on the shon ....,.• radiltion is primarily affected by the
•.,01lO! pvticles in the sil;e '1lIg< from abo~t 0.1 to 2 jlm ..di",. MOSt of Ih.
partiel.s in this range are formed by pa "l<:lioon. and lIJlder normal condi'ion. 'ho
frlC,ion of mineral PMticies in this aiu ran.e is .maO. Bu' we know that the
mine'al Plrticlel hI"", arnonJ o,he, conalilutn", an ir"" con'e", of abou' 5~
mostly pr...nt in the form of oxides which a.. lood ab$Or1)e .. for "dia'ion. In
clean stmospheres the psformed partida show bltlt absorplion, and here chillies



The fmporlunu ofMine",1 Dusl u, un Almospherllc O>n<llrutnl "
in tho co"".n">lion of dLl$t may ....ult in marked change> of tho >bOOfption
charact.rislie of th. a.,osoI ....n if lhe nombe. concmtrllion i' not mIlCh IlTeel.d.

l1>e opticl! p,ope.tie. of cloud. "'" infl..."".d by the ...os<>! in ''''' _)'S. Th.
nombe. concentr1l'ion, po.ticnll'!)' m_ br,'" man aboot 0.11'l'I. <",,'roIs the
nwnbe. <oncmlrltion of cloud d,opl.t. during clood fo,mation beclU.. the..
po'ticl.. act as c1011d conden..1ioo nllClei. Th. number concentlltion of clood
d,oplets In 'urn .lTee" the I!bodo of the cloud. in m....... mit more but small••
elond dropl.ts ,esult in high", I!bedos. Due 10 mul!ipl. ",ott", of light 00 the clood
d.opl.t. wimin the cloud I "'''tIirI frocHon of lighl become. Ibso'bed in m. cloud
,.",lling in a dee'.... of m. cloud Ilb.do. Th. lmount of Ibso,bing mat.,i11 in
cloud d,oplets the,efo'. controls I1so the cloud I!bedo. Und.r normalltmosph.ric
conditions th. min","1 dtlll will hardly infltlOnce the nomb'" concenlrllion of
clolld condenSltlon nuclei and thus m. clolid d,opl.t cone.otrltion. But in cleon
II, condition th. min.ral dust ntly be impo,tant for th.lbto'Ption cltlrl",.ristic of
,h. clolld dropl'" due '0 the content of i''''' oxid...nd oth.r mi''''1! compounds,
jus' as it mlY be imponlnt fo' the Ibsotption cltlllct.ristics of the ..,owls
them",l,e•.

De"ih of th. IIdillion .ffects of .. rosoIs .,. ,"th., complex but in I simplify·
ing w.y ",. may Sly thot the p.formed poniel.. Iffect p,im..srily the ..row!
number ""no.ntrltion wh",.u und., cl."" II' condition. th. min.ra1 dust oom·
pon.nt ml}" affeet the abso,ption chorICl.,istie of the visible Ught b<>th of ..,,,,,,Is
IOd cloud. ,....lling in chong.. of th. Eanh I!bodo. Increl.. of the min.1II dun
cont.nt of th••,mosph.... should ,h",.fo... und", mOlt conditions diminish th.
Ilbedo IlId incre... lh. amount of solor radlallon abSOrbed by the Eotth.

Th. dISCUSSion of 100.. forma'ion cl.arly indicat.. lhot apparently comiderlble
change. in It""'sphe,ic dust content hive occurred during and 1ft'" the ic. 1&'.
l1>ere Ire "so clea' indic"ion. th>l man has inc'....d lh. ",<>Sion rlt.. of sOOand
modifi.d the plant CO""r 0"'" b,ge p.n. of the world do' to .picollu,allCt;';'i..
0'" th. lu' SOOO )..1.. Of so, IlId i.IPpofflldy still continuing to do so. This ntly
he 1CC0mponied by brge ",al. ltIturol ching•• of the extent ofth.lrid zoo.. wi'h
corn.pond"'g chan... of dus' p,oouclion. Tu,bidity dlta from met.oroiop;l!
ob..molone. in the USSR, some of ,.,hich In locat.d in remote ...... Ippor.ntly
nOO: .ffected up to lb. p.....nl time by indunry and ai, pollution sho"" for
in.tIOC., lr.nd$ to,..,,,d. hish<r >alues ove, th. last 30 y..... It Is ]>O#ible that this
trend is due to I b,g...1Ie incr.... of dU1l p'oduction ove, EU''';I asl ,<suI! of
man', ICli';ty (Macbla, 1972). It is for the.. ,...om lhll minerll dust h" in ,=nt
yea" IllllCt.d the int.,••t of meteo,olollists and clim..stologisu.
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