
CHAPTER 14

Sahara Dust Transport Over the North
Atlantic Ocean - Model Calculations and
Measurements

ABSTRACT

The saMra 0...... ,. ono of 'be majo' IOU'« IfOa.s fo' .,;"...1 dust l'I,tkle,
wblOb It. ,,,nopomd 10flJ; distan"" 'hrou$h ,h. "mowh.re. Th. ".nsport m.d..
lni.m fo' th. Sah... dus' i'self now ".m' '0 ... fli,ly ....11 "nder.tood for
in""'« the ".n.port which take, p1.« in th. NE-trod.wind .-elion.

Thi' p.per i. cOIK<rned with a dU"-ltlnopon mod.1 fo, 'he Sloh." dust and
meo,UT.men" of th. mm".1 du" compon.n' """' 'he AlIlntic. The m<>del is b d
on ,h. uo,,'l.dre .bou' ,h. ,,,,,,port mechani.m ..i,hin 'he Nt-'tld.wind ..
ov., the Atlan'ic. A ".Idy...,.te ".o.po,1 01 minnal pin ide. wiU be considered
which indud" borizenl.1 transpOrt hy wind and ..diment"ico .. '0'<11 •• v.rtical
'u,hulent ~ffu.ion. Mineral m... co""entt";o'" Ind I'Itticl. volume di",ibu,ion.
which lIad heen mouu'.d OC'''''' the Atl.o'ic co<M be .xpl.,n.d by 'he m<>d.l
Both colcul.,ion. and m.UutOm.o" indical. I ,",y differen' boh..io, of Illb­
microo and sian' p.nicl•• durio, ,h.ir loo,.ran,. tr.o.pott 0'''' 'he Atlan'k

14.1 I:"TRODUCTlO:,>

In .....,iptlon. of U'I' I".wide distnbulion of S>lt>tI dus' .nd ,t> chemical
composition 0....' 'M Atlan,ic '01'" .,imubted by ,h. ",udy of Delany ./111. (1967).
Tltu. luthon >$ ....11 .. o'h... ",ud"d the minenl compo&itioo .od m... ceo·
contrition, of minetll dus' ,,"pa'ing from 'M S>lt>,. De",n. F,om these studi..
;t hecame cl'ar thlt larGO qu.nitit.. of min.tll du", "e ""i.d f'om the sahatl
0"'" the Adantio, con'ributing '0 theluOlOI bud",t of ,he ".d....ind region aod '0
the A'lan'ic deep''''' oedimtou,

Detoll' of ,h. ""chan;,:o of l.,ge""",le trlll.pon of salta,. dust 0....' 'ho
Atllntic "'er. ,epon.d by I'r<»p<ro .nd Carbon (1970, 1972) and Car-bon and
P,<»pero (1972). Acro'dinil to thoi' inv"'lplion. 1M main m... IIIO.por' of
Sohotl dust lak.. pl""e al>o'" lhe Itldewind in""mon Iayor. Tlto,. the min."l du",
;, tron.ported w..tword wi'h", the "e.dily blowiog 'h.rmlttan', ...hich is in
Ipeement w;,h e.rlier r",dinl' by $ernmolhlCk (1934). Tho d"", 10)'<1 .xtend,



'" SQ/UlTQn Dust

'-<";cally [fOm .ppro><imll.ly lSOOm to SOOOm altitude ...... til< W••, African

coas!. Afle, one ...·.ek !r.,"elllle dry and duslloockn lirm.n~ reach 1M Caribbean
s.., where ,be dust llY" con''''ae< 10 ISOO m un,~ 3000 m in Ilhtlld•. The dust
plume eme,gin. f,om the 1'>orthwn, "hi"" con,in.,,, """'" an ar•• roughly
b"""un lS"N and 2S"N Lt,itud•.

The ,.1.,ive1y "arm and dry continental ai, .....In above the ;""";00 11\'" are
undoreu{ by 'he cool and mOiSl air of tbe tradewind boundary layer, nus tlyeT is
oriJinally fr•• of duo! be"".. air rna.. , ..joetori.. 00\'" oripn... f,om ,h.
continent. Dust part ide' "';thin this 1ly.r ,herdo.. mUSt be ",pp~.d from ,h.
r...""i, abo.. by d""" ...,,d lurbultnt mixinl ."d ..dimen"';',"_ The invtrsion
laytr. how"'r, .upprtue. ,-mica] uchan.., be''''..n 'he du't layer abo'" and the
boundary llye, beneath. One h.. to expe<l, 'horef"ro, In .. ,II< ... nkal l1ux of
.RIl!Ier parhcl,' (rod,u" < I "",) which or< ma,nly .ubj.ct 10 turbul.n, diffulion
will b. f<dllCed. LaTi" particles (r> 1pm) remain p'lCticllly un.afft<:led by Ih.
p'Men<o of the '''oog in..llion lay.. due to thei, high ..dl1l'l<1llltion ,·.Ioci'i...
Thus. lllg., panic I., "'ill ,.ach ,h. oc.." surflO< wi'hin f<l1ti...ly shott distances
from the sourc. Ir". ".-h.,eo, lJI'UIbr pa"icl...re deposited only ,ft., 10000e,
".n,port di>lInc<,. Such a diff.,.", behlviou, of Iho.. po,tid.-<iz. fl2Clion.
cenlmly hal COll$<quenc" for the oj.. distribution of the m",e,1I panicles IIId tilt
'otal .uspended min...1 rna"., found over ,h. ocesn when moving _""'I'do
und., Ihe plume.

"The ..IS01Illl .. rillion of incom",g 001.. radia'ion caus.. oeuonal dependence of
both 'he generation of ai,borne dU$l ove, the Soh.,. 0..." .nd of "on,po"
condilion, over 'he ocean. Th. ,uperposilion of both df.cts produc.. an annool
..Tiltion in tbe I.rg•...,al. duS! tron'port over the Atl.ntic oceln, as seen from
Filur. 14,1: Considering the sand"onn frequency fo' different ..... of the Sahara
dMert IS I musur< of the 'Ot".. It'tlli'h, a "'$OOal ..,iation of. flOIO' of.bout
2 can be ..en (Iccording to • compUation of oo..",..ion doll fo' the ;-eo...
1925_1950 by D.1bid, 1953). A period of increased II/]dsto,m IOtivity liSa from
early ,pring unt~ faU. Vertical wind dolO by SMN (1968) for the period 1951_1960
frOTtl Sol, Cope Verde lslllld,. dearly show f,voo,abl. COIIdition' rot la'F sui.
lrlll'port especiolly m the summe, ...son betwe.., Mol' IIId O<1obe'- During thlt
litnt ',,"rly wind, pr<vail th,ooghout l.vd, up to 6000 m. Fo' tilt r<mainder of
th. ye., the layer foYO,able fOT eas' '0 ....t "an'pon i. normally r..tricted 10 I
,haUow Ilyer bet..een 1500 m and 3000 m oItitude. At higher 1....1' st,ong ...".rly
..inds ('counte' tradewind") prev.iL The \r2fl,poned mal:. of min"ol dust ;"1,,1"
durillj summer, as indi:;".d by the turbidi'y COdrICient B (for ~. 500 nm)"'hich
la. ""'..ur< of ,h. totol ..ro<ol mas. in I ..nical column fo, the partido liu ro"..
betw~n 0.1 "", .. r" 1.0 pm. These do" .f< derived f'om 0 Iwo-ye....ries of
m..",reme"u carri.d OuI it Sal by Joenick• ."d Schu,. (1911).

Fo' I b.tter undermding of th. " .... pon mechani,m, • mod.1 of the Sohoro
dus' tronoport ove, the Allantic WIS de~oped. Fo' romparison of the cal~ulalioru

with IOmal dlla the t01l1 ..,osoI site diotrihution "'"h special reprd 10 the nu"eral
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FiJ\lre 1•. 1 Compar;son belw,O. m..n onnu~ Ir..
qu.ncy of ..nOstorm••<:cordin. to Dubiel (l9SJ). for
difl.reO! rosion. of ,~. $.Ihra d.«'t, v<r\i<ll "ino roeld
0'" 'he Attar"ic and ttmo.pbtrio turbidity do';"ed
f'om m"SUfem<n" by Jo.nkk••nd Schutz (1977). A
po..ibl~ txpl.n..ion fo' l~' annual ••nali,," of turbidity
which is. me"ure of the atmospheri< dust load <an be
lb....",,'position of lh. ,"ndstorm f"qu<n<y at tho
oour<~ ......nd the .<!tiel! "'""0 fidd ov" l~' ""..n

compon.", ...... In...lipud in lur!ac. al:r of the NE·trodewind r~IiOfl 0'" lk.
Ad.",;c. To study the ••rosol dose '0 the source, ""'lSu"menlS ...." Cllried out
at s..!. Furthe' ;"V.,lip.lion....<1. performed onl>oard Ihe German '....rch "....1
'M'tro" wbilo crossinJ rho Arlantic f,om the Cafibb.." Se. '0 ,he Wos' Africa"
CCIU' at ISoN I.,i'ude. In ,hi. way it w... in,.nd~ '0 Sludy 'he ,ran""", ...
f""<liCIn of 'he dia,anoe f,om 'll< source ne•.



no

14.2 TRANSPORT MODEL

For simulltion of Sah.ra du.t lrmspon I two dimen.ional stu.dl'otllte model
{SchUll. 1977) ..~ dr<ll"ed The modtl co",id... 'as,~o·..·..t hori.ont.1 tran'l'On
by .onal win<b. Venita! ltln.port is described by ..dunenlOli"" Ind lurbulent
diffusion. Otb<r trlnsport proc......uch as .ubside""e and con_lion are urumed
10 bll.nce each olher. Remo....1of particle, by prodpi""on is lbo n01 considered.

In order '0 p'op'rly des.c,i~ flo... o""diti01l1 in lhe NE.lt1dewind .one.lOtuol
plOf1le. up to 10 Ian al'i'ude ...ere u"'d. The diffUSIon coeffld.nt for venkal
uchani< ..... oalcuJatO<l f,om l<mp'fIlur< and ",nd p,om" (,a<\;"'.onde dara
f,om Sal "'eT< ....,med to be rtpr<s<ntalive of lhe '0"1 lran'l'Ort distance over the
All>nlic). Th. Sllrting point of th. mod.1 "'I' fixO<l 11 the We" African C""st.
Th"e I d.... l layer .......5Ilm.d b.l.....n lSOO mind 5000 m a1tilud. wilh I
con,,"nt ve,li<ll mixinl ratio. Th. boondlry 11,.er up 10 lS00 m WI' I..umed f...
of du.t. This ..... jU'lifo.d b.clu" loi,m... ttljtClori.. neve, o'ilinate from lhe
COntin.nt. and surflce "'ind. close 10 ll1e African shore .re ...." ..1}". The uppe,
hmit of 'he dus' llyet It Sooo m is confirmed bl' ..,-etll airCllfi obse","Uons near
the African o""n.

The model predi<" lhe mi>:.ing ratIO fo' minetal partkl..... function of lhe oil

nws trajt<tory distance from the *""",e V". a1tilude and panicle si ... Pankle
radii from 0.1 "'" to 20"", ...... re considered. In order '0 study ll1e siu dist ,ibulion
.. I funclion of the l,an.pon disllll .. an Initiol distribution has to be ..um.d II
the coastUne. Acco'ding to me..."emen" of the mineral ae,osol si .. dislribution In
the lib}'1n de.. ,t (Schut. and Janick•• 1974) an initial PO"''' funolion o dis­
tribution wilh an .xponent of .0. 2 seemed "l'I'roprilre. These .....mp'ion.l.d '0
lhe foUo..,i". ",ulll.

14.3 RESULTS

14.3.1 Ve"iooI ma.. distribuliol1l

Fi&U'" 14.2 iho.... ho... th. Saharl dust plume de~lops duri". ""O$PO" and
how lh••enic.1 mixing ratio of the panicles ch:snges .. I function of Ihitude and
dis..""e f,om 'he source. The mixinl IItio;, normalized to the initi.1 mixinllllio.

'\I"" x,oool ~>< 4;"ril>o"o.,. fo' path<leo..-irh "dii i".. , rh." 0.1 .m con 1>0 '~r,o,;m.ted

b) • rower f.""t"",

<IN _.'
dloo' '~'V,)(r",)

'I"rh<., rodi.' ,n ~m,

~ "birr..) ,10"",...fe..""" ,adi",:, ••.,1><, ~f """,leo <.. -, lo'l" rh,. r;
• d,tf,...tiol o.ml><,~.. d;"riburiooo In <m
• "p<>t>fJIt ~f ,... w"ribu'~•.
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FilU'" 14.2 V",ic.1 d,.,ributlon. of mineral du.t fot s<lect<d tt.n.port d...
Une<o from lb. oourc., Vertic.l mi.inc ratio> ... plo"'d lot tho m... 01 mmoral
dlat pltti.l" of tho ... bmicron ranI' (0.1 "m"'" 1,0 jlml ond lot tb. tOl.l
m... (0.1 "","'" 20"m) nOrnlalized 1o tb, initial mi.inc ratio at the sou,ce
(I. 0 tm). Th. """,c.1 d'''',ibu,ion. of th bmi"on pa"icl.. ,.moln n...ly
unoh.nC.d up to Iltll' ".n'pO" distances ,,·h tllo>< for tho totol m... ",,0'"
alcruliconl mo<lir",.,io•• up to .pp,o.irn.t<ly 100(1 tm dist .."' •. Thu. m",' of
th, lot.l rna.. i. ,.rno'''d f'om til< p1um< n<o, lh. SOIlrc. but ... bm,"on
parhel" "" ,ubject to lonl ,.nl' transpOft

Ob';owly th... is • diff"mt bohl';'" r", th< .ubmkr"" p.rtkl..
(0.1 IJT'I .. , .. 1.0 IJT'I). wh'ch C'Us< atmo.pheric tm1)idily. lIId 'hOSt in lhe ,ange
of 0.1 ",""'" 20.0 ",", which cantlin ,h. totll minetl1 It'll Up to SOOO tm
tr"".port disunce th••ubmicron particl...... only s1igtllly moV«i from tho
plume. Thei' mixing ..tio within lhe plu",", is only teduced to 70% of lhe ini'ial
valu. and .t ... 1...llh.i, mixina rtllio incr....... the plume m,,,,,, w.>!ward,
The.. parlkl" penetr"e only V''Y "owly f'om lh••Itv".d "" ..voir into lh.
boundary lay« by lurhultnl millina and ..dime.tali"". Thit <i...ly ""'.... lh.!
th... p.nkl...re .ubjK! 10 1o"l-nnBt It:lIUpon.

In e<m'n>1. lhe ..n;';11 di>!ribution of tou! "'<>sol m... (0.1 "'" .. , .. 20 "'")
shows mllCh mo~ npid ",,,ilotio. with inct.uing trltl>pOfl disl.nc•. Due 10lhe
...1.l;""ly lira. oedim<nl.lion ..l""ilit. of lil'" panick. (r:.> 1 IJT'I) mo01 of lh.
m... f.U. ""t of the plum. wilhin the finll000lcrn. A cons,."t vertical m;';na
rllio;, tlurly llChie..d "' l dist1t1,e of .pprox;It'IIl.ly 1000 km. ThtlS lhe dUllf.U
..... ;, p'lClically '''lricud 10 lhe fi,., 1000 I<m of lIl11.pon. This agrees with
•• rl;.. obs<",alions by Semm.lhat~ (1934).
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m

.... fo' po.... '-functiOll si:te d'I,ribulK'''' with ~... 1 and ." .. 3 .mllned for initial

.iu dinribu,ioru ....ithin the dust lay., at the sour~,

Volume concenlration min. in ,be submk'OII n."ll'I' incr.... very d".<Iy with
inc"lSing disl.~ f,orn lhe l.Our.<, especially for an inilial distribution with
." .. 2. Up to ••mupoTt distance of 6000 km ,M•• ~rtidn ""'k< up only I few
percent of tho maximum volume """<,TI"01ion (at l00km). If an initial di..
!libation with v· .. 3 i. a\1umt<l, ho.......'_ comidellbly hiahe, volume con·
contlltion ",rio. OJt ,..ched with in,reasing distance f,om ,h. sma.... tn ,Iti. c,"
the Rlbmicron parl;';l.. may contribute mor. than 50'% of the tOll! YOlum< for
distance' Iarg., \han 4000 km f,om the oou'« ...... But it $hould b. pointed oul
that in both cueI the .<",oon'''''ioos of the oubmicron panicle••r. comp,,"i..ly
low within 'he fin' hundred. of kilom<u•• of llUI.p'm. A< rnen'ioI\ed above, Ihis
india,•• th.' thO$O partie!.. reach the .utflot loy., only by .low vertical mixing.

Th. ratio. of the volum. eone<ntrationo of the lorg... particl•• (r" 10 "",)
incr.... up to 200 km f,om the oou",e and 'h....f'" rapidly de.:..... with
distanc •. A' 1000 km f,om 'he OOUrO< thei' .. Iue. ar. roughly a f.w percent. A'
furth., di"ano<, their contribution '0 the 'otal conc.n,,"ion i' procticaUy ne&­
lijlbl•. Indoprndont of the """""'d Initial distrihuhon, the.. panicleo. which
oediment quicldy, are dopoat.d within 1500 km of the Sahara.

Ciant particl.. in the int.rm.diate IiU ,ang. (1"",<; r< 10"",) incr.a.. in
relative valueo up to 1000 km, where I maximum of .pproximat.ly 50% of 'h.
'otal volume is ,..ched. For dis..nc.. larJer thast 1000 km \hoi, \'Olume con­
cen'ration ratio. deer.... but "illoocount for m",t of the min.r11 volume wlIioh is
tra",port.d ave, l'rJer distance>. For ~". 2. 90% of 'h. to,aI volume ".",port.d
ove, distanc.. larJt' than ISOO km CQII'is" of the .. particl ... Fo' ~". 3 the
contribution of this particl. rang. is smaller, beau," of rapidly incru'in& volume
(r""tion. of .ubmicron p.nicl., It distlJ\U' glUt., thast 2000 km from the sma,..

For ,..rification of the mod.1 ca1cull!ion. I camp.rioon with .ctull ma..
cono<ntratio", (,II) mea.ured 01 ..01.,..1 ave, the Atlantic ocean will he given. Data
_re can.cted during fi.ld .tudic. of the N£.".dewind "'0001. ove, the Atlantic ..
mentioned abo,... Fiaure 14.4 lhows ""'..ured ilOd calculat.d "'"'" concentration.
for the submic'on and liant particl.... a function of the distant< from the ""urce.
Ao above, iII;ti.1 d"tributlon. with ~"_ 2 .nd ~"- 3 will he di"inluiohed. CII·
culated m... concentration. or. narmlli~ to .If (1).1 "",<r<20.
"",)- 100 ><I m-, .t • distanc. of 1000 kin f,om the ""',0<. nu. value w..
selected f,OJII ""'an maSO conc.ntration. af ou, Atlanlic dlli. From Filure 14.4
some important c"""l",ion. can be drawn about the sll.p< af the initill ...umed
siu distribution. M••sured total","", concentration ,"_nably w.lI with the
calculationl u'ing v"· 3 Fo' the .ubnticron ,ang., ho ,-.,. the model with."· 3
p,edic" concentratio'" Ipp,aximately on. order of maiOitud. htgher than
observed. A be"er IlS$Urnption fo' th. initial distribution ",'ithin the siU ,ang. of
0.1 "'" <; , <; 20 "'" would b. to .... .". 2. In that "'.. ,h. m...ured rna..
conceMratin", fa' both sile rang.. are bener .pproximated by th~ model, .. see.
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Fip~ 14,4 Min.,.1 ma.. ool'lUntrltions at ..ale•• I .. 1 function of
th. tran.port ~isunoo from tho Sahara. Comj>lris<>n bot,.'••n <llculat.d
dati Ino,mlli"d to .>1 (0. 1 "'" 0:;, " 20 I'm)· 100 I'Cm-' at I ~i-nanoo

of 1000 kml and dati 0' ...",,,,,- by th. luthon fo' th••ubmieron Ind
the tOlll mu. ra"ce. 111. m<lsu"",." ean bu, bo ~...ribod by ,h.
calculation. ,,"'h.n Issuminc ,n irtitlal diotributlon It tho """00 with
p'. 2

in Fipre 14.4. Th....umption of p'. 2 al the sou,ce i. confirmed by """.u,..
mmts of m..n mineral si.. distribution. in the.ize range f > I "'" over the libyau
Saharl by Schutz and Jaenicke (1974). A Jimil., ..1... of v·- 2 hIS boen ohtained
by Gillett. el at (1972) for "'i1-<1nived 1<'0101 in Tens and Nebrlw, which
.uKll.... tlLo' this VlIo. mlY b. typical for sou-a.row prodllCtion in many regions
of the c1~, Figure 14.4 "'0'0" thaI nei'he, th. total ...-lovel mass nor Its
.obmicro" f'aclion d"",.... significantly beyond 1000 km from the SOOrce. In
oontrlst, silrtir",ant ..riations in the rnass oon""n"allons ILove to be upooted
within the fil1t 1000 km of m.n.port. Unfortunat.ly. no dill are availlble to check
this ill...

14.3.3 Volum< distributiofls

0 ... main goal of'he investigation of the minoral du" tTln.port In the Nf.trad.·
wind ,ogion WIS tho .tudy oftb< de'elopment of the.ize distribution at ..a It.el ..
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Fifo'" 14.5 ?lIine,,1 <olu"'. di.ttibulion••, sea leve! for
VoriOOI diotlc,os from the Saban, The cloned lin.. Tep,..,,,'
''',ulltions ...umin, .0 Initial distribution v,i'h ~'. 2 "
the sou",•. He.")' lin.. (m.....'."'.nl.) show moan volume
dimibutions at the '0'''.' and for ..le<ted transport dill,
talK" over the Atlantic, Both rn .....r.m.nl$ and ""I""lation.
indicat•• ,!lift of Iht maximum of the distributions to......rd
.mlUer portio]. radii

t

• function of the dill'''''. to til< Soh..... F", • better undenundint of the
me.uurod o.ize distributions acro.. Ih, Allamic, I romp.ris"" with moMled diJ­
lribations will b. discu....d. Th, cakubtion••r< based on on initial distribution It

the ""..... with .'·2 accurdinll to the ,••ulll achi<ved from Figure 14.4. The si ..
distribution> .... r. \hen con.... rted '0 volume disttibutton. so 'hat important '4,;.
Ilions in th. giant-particle flnse could be mor< closely ob..",ed,



Figu", 14.5 shov.~ , rompuison b.' .....n voIum. distribution> deri,..d f'om
m.asur.men" Ind calcull,i",,, for selected di:t'lIlt.. from Ibe sou,~. F,om ,hi,
Figu", it is Ippar.nt 'ha' ,h. as,um.d inili.11 di"ribution It the SOUr<e is a
relsonably lO<:u ...1e represenll.lion of ,h. lotUal distribu,ion observe<! .. 'he Sahara
oe.ert ";Ie. When mo"n, "''''WIld from ,h. source. the model clkul.l'ion.
indic_1e I shif' of the maximum of 'he disrribu,ionl,oward.lJnaU" particl, radii,
Ind ,h... is a g.n.",1 d.".... in ,h. maximum roncentrltion. Th",. r<sul" Ire in
quah"'i,e agreemen' wi'h ,h. measured,,;.. dis,ribu,ion•. Ac<o'ding to the.. <llll,
,h. maximum of ,h. volume di"ribu,ion .. ,h. SOUrt. illt 50,,10 rodi", and
.ubsequently shirra '0 Jldil of Ipprox1m...ly 10 j.tI11." j.tI11. and 1 j.tI11 for tran'port
dis,."""" of 1000 km. lOOO km and SOOO km ,.,pet'i..ly. Fin.lly the model i. no,
Ibl. '0 expllin 'he eompalllively high roneen'lIli"". of paniel.. of rldii larB"
thlll 10 "10 ob.."",d durin. field m..,u,."",n". Th... van' l'I"icl•• ar. p,oblbly
Iglom.lIt"" ronsi"in. of .maU.. pariele....hieh are formed durinB cOII"",,,,,ce of
precipilllion and cloud d'opl'''. followed by """poII'ion. 'O'\lich produce. dry
..sid"",.

It i' possibl. thlt tho .olume dillribu,ion obse",0<1 over th. Clribbean So>,
SOOO km from 'he Sahall De>en. may repr...n' th. blckground distribu'ion of 'h.
min.... componen' of ,h. armospherie aerosol.

14,4 CONCWSIO:-':S

The trlnsport model offered ,h. possibility '0 study sum< importlnt fe"ur.. of
Saha", dust tran,port "'i'hin lb. NE·'rld.",ind zon•. From ,h. c"twilionl it
durly ,urns ou' 'hit I "ery differ"'" beh..;our for various pmicle size rang.. mu"
be 'xpee'o<I ...h.n moving ....,,""rd from the source. Submieronl'lrticl......hich
cause a,mospheric 'umidi'y. rerna;n wi'hin lh. plum. 0'" Illg. trlll,port dill·
lOCe•. Thei' "mo..1 from the plume. "'hkh mainly ,11<.. place by 'umol.nt
diffusion. is l"onllJy Iffoo,.d by the 'rld.wind in.·e"ion. Thi' layer suppre....
verlicll exchan,e and Iud' '0 I delayed dO...'II ....'d flux of tb... pInkies, Gian'
partICles. I>o..'ever, "main unaffec'ed by the inversion layer due '0 'he" high
sedim.n'"ion ,..Iociti... Th'" thO}" ..e rapidly removed f,om the plume wi'hln
relatively shOrt distance. from til< source. MOil of this particl. f,IC'ion, ...hich
rep,...nll a conoideJlbl. pirt of 'he mineral aerosol 10.... wiD be depo$ited wi'hin
'he firs' Isao km of ,,,,n.port.

A comp.rison b<1....en measu,ed and tlleulared rna", C(lflcentrilions at ..a level
.u"."••" .. 2 IS I "1SO~b1e YIlue for rhe numbe' size distribu'ion in t1l< fo,m of
a power fun<'ion within ,he Bng< .:.>00.1 J,IItl. no. indica.., I relatively lars<
f'ac'ion of SWI' pmides prod""",, It the SOUrt. and confirms .arlier fllldinp by
the lu,hor in the Sahan. d..ert. Furthermore this _S'e.....eU wilh dall obtained by
GWelto ,,<d. (1972) for airborne soll particles o"r Te~.. and Neb...1:1 and migh,
indicate that 'he value of."" 2 i. signif'lCant for so~-deri ..d aerosols dos< to ,he
SOUrCe.



m

Finally it can b. pointed oul that 'lUI mod.I.Uo.... further Ipplk.'kllu. '" i$

Ihown by b ... ick. (19NI. HillOu,,< .trenJlh estimltes of lh. Salllra 0."" lIld
tho bud.., .,udi.. of t,"nsported lIld drposited mineral ",us 0"" lh. Allant;' If<
bucd on 'his model.

REFEREl'iCES

Carlson_ T. N" and Proopero, J.!oI. (J9n~ The I,,,"""'>!, mo...monl of Sah...n lir
ou'l><..t, over the nonhen eqU>10fW AtLontlc. J. Appl. Met<oroL. Il.
283_297.

Dellny. A, C., Dolooy. Aodrq' aair., ParkinJ, D. W.. Griffltl. J, I.. Goldber,. E. D.,
and Reimann, B. E. F. (l961). Airborne doncoU,,,,.d'l Barbadoo. Ge<KMm.
(",me·C/oi",. Ae'o, 11, 885-909.

DUbi,f, J. (l9S3), LeI """tI de ..bl••u Saha.. froo"";•. CoIIOll. 1M CNRS, H,
4S~70.

Gillette, D. A.• !llifford. I. H. Jr.• "'d F...., ••• C, R. (I97H Mea", ..."".,. of
• .,.,..,1 >i.e dlstributlon .nd >en;.,.l fluxeo of ",0<01. on land .ubj«' to ..ind
e'otino. J. AppL Me,e".,,!, II. 977-987.

J•••"te. R. (1979), Moni'o'/Pl' ud C,ilicg/ R..~w Of 1M C"imgltd So"re.
S".~,th of !JilI.,.1 [Ju.1I f'Om tho Sit"."•. In thi. r.p<>rl.

Jooni<ke, 11..• ond SchUlZ. L (1917). A comproh.nsiv. ,\U~y of physical .n~

ch.mk.sl properti., of ,h. suffoce ...05011 in 'he C.pe Verde ldand...Jioo.
SubmiUtd 10 J. G<cnp"yt, R••

Pro.pe'O, I. 101 .• and Corbon. T N. (1910). Rodon _ 221 in ,h. N",'b A'lontk
,nd. wind>' !to relotiooship to duOl '"""port from Arne•. S".n«. 1~7.

910-971,
"'oopero. l. 111...nd Carl",•• T. N. (1972). V.rtkal .nd Ofo.sl dirlributio. of

$&h."n ~u" ov.. Ih. wa,..n equalotial North AlI.ntie Oono. J. G..,phy•.
R .... 71, S2S5-S16S,

Schu,z. l. (971), Die Sah.......ub·Komp<>n••t. Qb<r d.m ,ublfopis<he. ,",ord­
AU.n,ik. Ph. D. Tlro,a. Univ. ~hinl, FRG., 1Sl pp.

S<biitz. L, .nd l••nich, R. (1914). l'article numb...nd rn'" distribuhonubnve
10" em ..diu> in ..nd .nd o.roool of I"" Saha.. desort. J. Appl, .11"""0<' 13,
863-810.

Semmelb.ek, W. (1934). Dt< StaubfiU. im Nordw<,.. friUnis<h.o Gobiet des
otlaotisebeo eno""" AM. Hyd,nL, 61, l1J -111.

SMN. (196n So,./<Io Mo,.CtokJ,ico N,Honm. CI,motololi<1 "'.TOn...,/<, d.
l'o''''SdL ,,"reporto do Sal. !.isbn.,






