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ABSTRACT

A,mosph.rioc tU'l»~i,y m"'011'""""" ...... m.d. i" 'W<> ,pectn! b>n~. (SOD nm
.nd 880 nm) in • n., ...o,k of fi•• land .tuion, .nd ,." ohip' distribu ..d oo,ou,h.
north.,,, Equuo'i.ll A,l.n'ic durin, 'h" GARP A'lan'ic T,Opic.1 bperimtn,
(GATE) durin, ,h. SIImm" of 1974. Th" ,urbidi,;" w.", !uVI off 'he cou, or
Afn<:.s ."d dfiOf.Uod 'owo,d 'h" w..,. Th. m.an Vol' ,urhidi,i.. (8'00)" sal
Island. Ila'bsdos, ."d Mismi ...01. 0.297, 0.130, ."d 0.100. Th...Iu•• ", 880"m
...c'" 0.250, O. 114, and 0.062. Th. cen'ral a"d """n A,la",ic ,u'biditi"""qusl
'0 those of lar,., huYily industtiali.led ci'i... Th. mu" AnlStfOm ......l."'th
"PO"'"'" at 'he>< th'•• nati,,"...... ' 0.:J.48, 0.28S.•"d 0.899. to... valu., of"
indic... nu' ".utts! .. li"c''''n obU.." ...h;ch i> co"';".", with ,h. ,pP""ra"ce of
,h. Uy i" ,iii. ,.pO". Hi'" ..Iu,", of " (i .•. v21u,", ,,"',., ,Ii.. 0"') ....r<
co.....,."t1y observed only., Mumi d only when Salt.lra" ''''''"010 ...et. not
pr..e"t i" ,h••,mo'ph.",. Th. co"" "tly low" ..lu..., all ".,ion. in ,h.
p'..."ce of Ssb.r." air p.o,,,,,l, su".,t< 'h' th. optically .ff«'ive pouio" of the
.erosol tin dll,rihu,ion does no' ch.n,. Sllbot>n'ully durin, tr.nsi' .,:too, 'h.
AUI"tic. 11\. doily m.a" nation ,u,hidi,ies do "0' setm to be cot,ll ...d in Iny
.impl y wi'li ,he doily ...",., min.ral .. roooI oot>ee"'n'io... meuut<d in
",rI 1 1sir .. ,h. ".'ion•.

8.1 1l\TRODUCT10N

In 1974, • IUJ' tc.lIe ae",001 prOllrartl WI' cvded au, as. pan of ,Ite Globo!
A'moopherio R....,ch Pr0il.m (GARP) Atlontic Tropic.1 Experime", (GATE).
One of 'h" principal objeoli"..s ..... to inves'igate the 1lO00,.phic.1 dis,ribu,ion of
..,,,,,,I, wi'h rel,,"C! '0 me,,,,,rologkal ponmet.n over 'he entire equ.o.,orial Sonh
Atl.n'ic Ocean. To this end. _ el,"b~ohod an "'0001 .nd Il"",spheric tu!bidity
n<'two,k whiclt consisted of five !MId It.Iions ond '"n ship Ita,ion,. The d..ign and
opera'ion of thi> netwo'k ....s clotely coo,din.l.ted "":Ih • lOlar radia'ion program



Saluur1n Dwl

carried "'" by T. N. Carlson ., ~ [sl.nd. "", of'h, ""work ,t&1Km' Ji'u...d off
til< oout of Africa. At this timt. 1110 prestnt tho lurllidity data and IKl1l1C Il.lppo,ting
aerosol d.all from 'his no'work.

8.2 SITf DfSCR[PTIO~S

The land Uatirnu in this netwofk .... re: Dakar. Sonegal (14' 44'N, [7'33 'W); Sal
Island, Capo Vud, [,land, (l6·4S'N. 22'S7'\\,): Ilatbados. W." Indies ([3'IO'N,
S9"2S~1: Miami. Florid•. U.s.A. (25'45'1', 80'[5"W): Bermud.a (32"[9'N,
64'46'\\l

Th. Dakar .erosol site III., si'u'led on ,h. 00." "' Pointe des A1mad;e" 12 km
northwest of Ih, city prope', Photometer me..utemen" .... re usually mad, at ,ho
.i<port.t Yoff,4 km 0.' of'ho coo".[ site.

S>! Island is Ihe northea".,nmost "'land of the Capo V.,d. Archipol>io and is
htu.,.d 600 Ian wes,_northw'" of Dabr. The ..rosol sampl., w" posi'lonod on
til< Cte" of. lUll 26 m aboyo ... 10"'[ .nd SOO m from the "".m Ibote[ln•.

Ba,b.dos, the .a".mmo" isl.nd of the lI ..t Indi .. arc, i' 3900 I:m "'.." of Sal
Th...mplmg ,Ite i, [""ared on • 20 m coral rock bluff OIl the ••" c"'51­
I'ho'om.,., m."ute1l\on" ",.. rt mad, at • h,e 4 krn " .." uf tho ,ampling site,

Tho Miami 'tation is h'u..,d on the .a".,n side of Virginia Key, a 'mall i,land
.bout 4 km .ast of 'h, clly of Miami. The ..mpl., "''O, pLocod OIl ,h. 'oof of a
buildinl 20 m a\>O", ground [,,,,I and 25 m .bo"" ... 1,,,,,1. Photom.,., m<>sure,
menu w... mad. within a few hundred )'Jrd' of ,h;, " ..ion.

'The Bermuda mO"Urem,n" Wefe made .. the .. ,osoI .ra,ion operated by R.
Duee (U. of Rbode bland)on Ih. ",·.,tem tip of'he island,

The len <hip. in 'he n.,work were: RfV Gillin (U.s.), RfV fndurer (U.K.), R/V
Chart.,., (UK.). R/V Je." (hmot (france), R/V Siriu. (Brm[), R/V Sald."ha
(Bfll~), Rrv M.,.mofQl (Mex;,;o), RfV DalI., (U.S.), R/V R...arch.r (U.S,), and
RfV Oceo0OJfapher (U.S.). Stup< were LUigrted nxed ".,ion, for each of ,he 'hru
.xperimental pha.., ofGATf.

8.3 MfASURBIENT Of ATMOSPHER[C TURBIDITY

Atmospheric turbidi',. i. d.rm.d as ,h••xtinclion of solar radiation by
.u.peoded pan ide. 'hit are la,s< with ...poCI to th. ",..''Clenph of Ught. tha! i.,
part;';l.. wi'h radti f,om .bout 0.[ '0 IOl'm. The ""'a<urement of ,urbldi'y 1$
impo'tant bec.u.. it integrate' 'he tOla1loading of 0..0001 in the atmosphe,e on
the line ~tw..o th. sun .nd the d.,ec,or. The,. are ..veral turbidi'y indioes in
existence: in thi' work ...0 u" the Votz turbidity, B, "'-ltich is <!enned ..:

'"



wh.r.:

J•• irrad'on« at ....~Iength .. at the obsemnl pooint,
10• ••atrllerrellriall"adianc. It ), It the mean sun..,.,th di.lonC.,
S. coneeli"" facto, for the meon Rl• .."rth dittlJlC<,

TR' • Raleigh $Can.rinl c<>efficient fo' ai' molecules It X,
TO.· abOO'l'lion codficien' for OZI>II<' It ..,

8.· utinCli"" coefficient fOf aerMOls al X,
M. oplical ai, m....
p. stllion pr...ure,

Po • sundard pressure It sea 1...1.

The value. of S for .ach day of the year can be calculared or obtaiDe<! from a labl.,
TR' ond TO' ..e abo !<r",..'J1 and ,II can b. calculln.d or ",...ured direclly by Ihe
im"umenl, Thu" with ,h. known Calibfllion cou",., for ,he imutlment, 1•• ,lhe
aerOIOl oplical thickn... (V 01I turbidl1y) can l>e calculaled:

loR (f••/l• • S)
8,- M -(fR.+rO') ("

The turbid"y" often eap"',se~ for bue" T• • 2303 B.,
Another useful blrbidity parameler .. Anptrom'.......I.nlth .apon.nl, Q, for

10111 hue ",allerinl where ICll1orinl, <1, i.liv<n by:

Alpha un be calculal.d from lurbidity measurem.nll at any IwO ......I.nl'm:

" • In (B, ,/B., )/In (:I, IX, )

0'

("
The YOlu. of 0 i. d.term,ned by the siu dl$lribution of ,he ,erO$01. Typical
continenlal (non arid-repon) "'0$010 ha•• 0" of on. 10 two; arid r'lion "'O$Ols
ha.. ,,'. clo.. 10 u,".

Th••un phoromelert whICh we used (.xc.pt ... noad below) were manufac_
'ured by F. E, Vol•. These ha.. twochannel',VO.n and red. Th'I,een chann.l h..
an abso'l'uon t)l'" fIlt.r wi1h a 11,." of 500 om and a bOnm half widrh. The red
channel h.. an inl.rf.rence rd,er with a X. ff of S80 nm and 3S "'" half ..idlh The
field of view .. 3'. A sincon plIoIO"OUlic deteCtor il employed.

8.4 PHOTOMETER CALlBRATlOS

Th••valualion of sunpllolorn.ter doll. ftom a .pe<ific inmument ;, dependem
on ,he knowl.dge of Ih••atrlt'''''1ria] irradianee value (fH) for thlt i"'lrumenL
In practice. I•• is oblained by Lvllley plots on doya ..ith con.lam low turbidi1y.
R••dings are tak.n Ihroughout ,h. doy and loll il ploned apin$t ai' ma..
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TAlllE 8.1 Me,n i\.lmoopheric Turbidity I"'.. ,,,el'" lor the Nullh Allont;. <I"rn'l: (;'" TI' (All
St.lion" Summer, 1974)

SilO (I'lIOIO""'" No.) .., w~

""""ncte'" 1/(500) 11(880) Alph. ("1') C., "
LANI).

1111 IIIIAOOS (i'lo. 281)
"'...,. (Sill 000 (O_O~I) 0.114 (0.016) 0.285 <0.244) n.17 S9.42 "'Geometric Mom (GSI)} a,IOt> (l,9SSI 0,090 (1087)

III· 11M UIM. (No. 32)
Me'... (Sill 0,097 (O.OSl) HI41 (OmS) 1.618 (OA13) nn 64.77 "Geometric Me.n (GS[)} 0,090 (1.407) 0,036 (Un)

OAKAII (No. 218)
A••n", (Sill 0,350 (O.llS) o.ns (0.1))) O.IS! (0.110) (4.n 11.55 "GeomCUic M<>n (;51.» (I.110 (1.434) (1.303 (1,547)

MIAMI(No.lOl)
Met.!e (Sill 0.100 (O.OSO) 0.062 (0.038) 0,899 W4Ul) lUS 80.25 "'(;"om.lric lot,," (GSI») "~

(!.SolS) 0.054 0.661 ~

S"LlNo.273)
MO"8< (51)) 0.30S (0.117) O.2S3 (0.1131 0,368 (0.160) 16.75 n9S "Geonletri. Mean (GSIl) 0.281 (U66) 0.221 0.619)

SAL (No. 216)
Aver"!:c (SO) 0.266 (0.103) 0.221 (0,093) 0,JS3 (0,148) 16,15 12.9S .,

iCeo,ncu;,; Moon (GSIl) 0.244 (U62) 0.200 (1.6S3 )

SAL (EI'I'LEYl
Ave,"~ (SIl) 0.213 (0.109) 111_15 22-95 ro ?GeomclJic M",n (<;SIJ) 0.252 (UI8)



~" ,~:

DALLAS (EPPLEY No. m
A.ert¥ (SO) 0.062 (0.036) 3.53 24.41 " ~Geom.,,'" 1II0.n(GSI») 00$2 (1.814) ,

CItA I(CQT (EJ'I'LhY) 1,o,'e,"~o (SIl) 0.299 (0.109) 'S,OO H,oo "Geometric M.o"«:Sl.l) 0.213 (1.6lS)

fCIIARTEllJ!1( (No. 289)
Mcrqe (SO) 0.24S (0.l26) 0.214 (0.120) 0.213 (0.162) 14.48 30.SS "Geome,ri<: Mo.n (CSO) 0,216 (1.661) 0.186 (l.118) •

ENOUIlJ!1l (No. 280) lA..,~e (SIl) 0,263 (0.169) 0.213 (0.168) 0.54' (0,362) I S,33 23.27 "Geon'elric Meo" «:SI)) 0.223 (1.769) 0,166 (2.l14l)

fGILUSS (No. 232)
A'."3< (S,») 0.1 39 (0.119) 0,121 (0.122) 0.492 (0.613) 9.ll 24.62 '"Geom.,ric Moo" (CSO) 0.111 (1.887) 0.01l6 (2212)

MATAIIIORAS (No. 271)
A..,r"", (SIl) 0.093 (0.OS7) OMS (0042) 1.168 (0.SS7) 6.80 47.S8 "GeomelIie lIIeo" (CSIl) 0.08' (1.706) 0.044 (1.907)

OCI!AN()(: IlAl"ll!1l. (EPPLEY No,
'OJ
,o,....8e (SI)) 0.069 (0.034) 9,21 23,S7 "Ceo»lolrH: Meo" (r.SOl O.OS? (2.225)

RhSI'''R(:lIEIl (l'I'I't!'Y No. S2)
....o..ge (SI») 0.077 (0031) 7.47 23-<,9 "Geomel,'" M"""«(;SO) "~ (1973)

SAL[)ANIlA (No. 2H)
".."qe (Sm 0.106 (0.036) 0067 (0.022) 0.821 (0.H6) 1.40 36.24 "Ceometric Me." (CSm 0.100 (1.421) 0.064 (1.418)

SII(IUS(No.274)
....e..&< (Sll) 0.196 10.072) 0.144 (0.072) 0.7S9 (O.4n) 1.86 38.81 "Gconle,r;c III.,"(CSO) 0,184 (1.44l) 0.121 (1.690) ""



'"
rhic\alu>: e~l...pol",ion of the meter rudin8 '0 UfO air mass )';"Ids lo~. H""'evtr.
condmool of r.l~ti.tll consl111( 10...· lurbhliw of .u"ained duration "< only
obtainable II I limited numb" of location •. Thu•. moll instrument., including
ou~. are oa!ibralO<1 011';'''' I limited num~r of ,h... r.r.rence instrumenllw/tich
have b• ." proporly catic.r.ted by lilt wgley method.

An exton.i", ..,in of inwoalibration. we" made b.'..... n OUr Volt ;n"rumen r•
."d two EFA rtf.,ence lomumo"" belonJing to E. Flowe" (NOAA); the EPA
in.trumenu .... ptriodkllly calib,...d by the Langley me,hod" ,ui'ableloclI;ons
in lhe ....."tm United Sl..... Unronuna"ly 111. EPA and Voll instrumentS had
only th" SOO om chlMel in common. In o'de' to check the calibration of ,h"
mom chaonel, we followed the Langley pr<>etduf•.

[rutrum.nlS ",e,. recalibr.,.d in tho Foll ar,,, the romplehon of GATE. S,"b·
ility ..... f<>llnd to lie JOOd fOl mon ;o",u",.o". Of'be 13 Vol. inmuments ,ul.d
and used in GATE. in lb. g,een cha""el, five drifl.d I... lIIan 2% .nd five d,ifl.d
!><'w",n 2 and S%. In 'be rod <b.nnel, six drifted I... ,b.n 2%and lb,'" be'ween 2
and 5%.

Also included in 'his ,,'ork il d... f,om ,wo olh" 'ypes ofinmU""OlI. On 'he
ChIrCOI.• Iwo-cllann.1 (.>80 nm, SOO om) Eppl.y 1110 ph01omele' .... ""'d "'hich
WII the wne type emplo),.d in the United SlItes EPA network, Also, five .pe<ially
oon,,,ueted (GATE) Eppley ,un pholom".... ,'...,. emplo}'<d on fou' rllips (GOO..,
DaIl.., R....rcher. and acean"irapher) .nd on Sal hland II. pan of (:ar1>on',
radialion ",udy th.,.. Th. GATE Eppl.ysluod 'we> bandl OW and SOO nm). were
solar uockinl and the OUlpul WII cootin""llSIy recorded.

8.5 AEROSOL MEASUREME:-',S

A d.aU.d di",\I$!Oion of lh...,0001 wnplinl and analysi. p,ocedure i' p,esenred
in Savoie and Prospe,o (1977). In IUmmlry, daily 24"'ou' dU'"lOn bulk .. ,owl
IImpl'" ,,·er. coneeled on 6 em effeclive dia""ter IPC·1478 fille....t flo... ",t.. of
1.l~1.3 O1anda'd cubic metre, per minute. In order '0 "due< lb. filter blank, the
mle" w.,. fUbje<t.d '0 I se,ies of ex"""bon. to remove acid· and ,'...,er.."luble
.peei.. prio, to being wed.

In the analy,;, p,needu,., • quarle, ""lion of ..ch m"r WI' l.ken and 'he
",.ter..oIubl. material remo""d in a series of tm", extractionl. The extraction.lnd
mUllion of the ,esulting solutionl "'or' perform'd in a c~lrifupl fih,,"on device
fitted with • 2S nun membrane roler_

The mineral ..rO$01 compon.nt ..... me..ured by awns (SOO'C) the exuacl.d
II'C ml.. and th. membrane filler used to filler lh. extraclion IIiqUot ..

8.6 RESULTS AND DISCUSSION

The mean Itmn<pheric lurbidity paramote... for all "lIiona ar. p, ...nted in
Table 8.1. The dat. for the land Ill1ion. il b'oken down inlo pIl ..., in T.b1e 8.2.
The <!aIU of the p...... w.,,, 1- 26 June 10 18 Ju!}'; Il - 19 July 10 19 AUIWI;
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F;,uro 8.3 Daily V>.lu", of min...! '''QOOI <oncontra';on {lO"'sm-'l. Vol.
turbidlty.[ 500 om and olpha

III - 20 August 10 23 S<ptem!><', Tho molIl ..1_ oflhelurbidily al Soo rnn ODd
of alph.o. art presented in FiaUres 8.1 Ind 8.2, resp«tivtly. M " in FiJut< 8.1,
lh. turbidity io cre"e'l lIonllhe 10'••1 roast of Africa and dec with diulnct
....,'..... 'd 00;'0$1 the All.ntic and ""uth_rd 10 lhe Inle"ropicol eon"",.""" zone
(lTCZj. l1>t high turbidities .,. 111ributabl. (0 lh. p"senoe of la'ae concenuatiom
of mineral atrosol in the 11mosph.r•. l1>< daily "tI1u.. of mi~fllXl'osol, turbidity
(500 om) and alpha at Sol, Barbard"'_ and MWni .rt "'own in FlJures 8.31, b. c.
The milltra! ••r<>SOl dati at. codd KCOrdinJ to mI., colour. aU mien l>eina
red-brown excepl those _,ked (.) Indicalins bl""" or ("') indi<..inl" mixed
colour of ~,brown and black. Tht vasl majori'y of 111< Sal and Barbados .. rosol
oamplo. aro rod-brown. I colour 'ha' is characteris'ic of Saharan anosol•. 111
COO".". Miami aeroso/1 are predornlnanily ell.ruteriled by • black 0' mixod
colour. Nonoiholo... on a mass bua. ,he dominan, min.... ae,osoI compor>enl in

Miami i. Saharan d<lS'.
Tht I..... dloy4o-dly .. rillion. in d<lSl load al Sal. BlI"bardos.•IId Mi.mi are

aUributablo 10 ,he PUU&'" of d\lS'l-bden air parcell ...oci.u'd with Slhll"ln air
ou,b,..ks (SAO). Tho movemeo, of lh... ou'bruk1 can b< otl ..rvod by meon. of
SM5-1 ,"..llil0 photograph•. The ,urbidi!}' iIoploihs in Figure 8.1 are l"'rllaUy
blsed 00 .""h photOVlplu.

The IUrbidi'y value. "' Sal, Barbados,.IId Miami .r< nO! highly co"olalO<1 wi'h



,." ... '''' '.. "....

---

.. "" ,"" ..
{/LQ m'l

,j

'... '" .... '" _..
W~

.

.. --.. ",0<. ".'''00-.., .. ,.. •

j •.. ,, ,
"

, , ,
, ·. • ,, •,-• • • , ,.. .' • •.. ......

•• •....
• .. .. .. • .... .. .. .. .. ..

W~ C.. ",-'J cone. [/<9 moll

........
"..

! ".. •,
"
"........
"....
•

......
"......
"j .., ..
-..
"
"........
•

'"

Fiau,.3.4 Vol! turbidity'" min...1 aerosol ooncenlntion (10-' • m·'~ The
up!",' li... in til, FilIu'''' Sal h.land I.d Barbados ...prowm. le"" Oquar•• fit 10 the
<!at> polnto. The lowe, hnt is d,..wn by oyet<> tho.. the lrend of tho 10"'" limit of
B" .t'oool concentrllion
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,.. StlhaTfln Owl

tho aeI"",1 c<>I'W:ftllra1lon as "...uu:red in .wf""e In.l air. nu, ••n I>e n01<d from
Figure 8.3: howev<:r. lhe lack of ,lose cOJrellliQo is best sun in Fi&Uf" 8.4., b. and
< ,,'hleh show Volt turbidl~ '"•. minerIl •• rM coneent"';"ll'. (In Fi&ur< 8.4
rh. Wile symbol••r< u"d .. in Fiiure 8.6.) lnd..d. ,h. mean minetal oerosol
concentrations in II>< I'od. wind """.d lay.. II mlion. in the equatorilll North
AtllJltic ,10 nOl g"'ally diffm1\t (Sf< Tobit 8.3 and Figu,. 8.5). C"""""tratiolu
drop sharply in the ITCZ and in the far .....t<ln Adm,;" (bu<d "" the MjlJlli data).

TIl< mirltrIl 0.,,,,,,1 and turbidity <bta is boll understood in terml of lhe
>clIemalic model of Saharan dult twup<>rl proposed by Carhon and Prospero
(1912). They oug<S11h.l1he dUiI truuport ta." place primarily in aloy<r,rh.
Sah.>.n.n lir laye, (SAL), which h... bast a' 1 to l.5 Ion "od. lOp "' 5 10 7 Ion.
0uI\ is u.".porud down....'d by ".vill1i"" (mOSl eff""live for particle••bove a.
10 "",) lJId by downwlId m;';na through ron"""tiv< .rosi"" of lh. SAL bue,

The lw<>-lay., mo<\el explain, • numbor of O1herwi.. curious r••,n.... in tho
data. Campar., for .xampl., 1ho ph... J min.ral .erosol da,a (Tabl. 8.3) for ,h.
EDdu... r, which ..... locat.d., 19'(lS"N 27"20'W> with that on Sal Isllnd Ot on ,h.
au.,.,01 a, IS'OO'N 3S·OO'\\'. A1'hough lhe Endum dun conceo"otkm i. only I

third to. quarte, of those ot 'he oth.t 'WO >lat;ons, the .rithmetic mun turbidi,~

't. quite comparable: 0.331.0.364 "'d 0.299 respeclively. Thus, the SALoverli..
all three ,tation, and the .. rtlocally in"g<a'ed .. rOiloiIOldin. in the op,ically active
siu no•• Js r.lah..Jy connant. Howev.r, th. low level wind., which lulve a
,natively .lfOl1J northerly compontnt in thJs r<Jion, h... ac<umuill.d IOlativt!ly
lillie dU>I 'faUont' in 'ho relatively short , ..ve"" under 'he layer.

TABLE8.J IoUM... Aerosol Conecn1fO'ioru fm ,he Eq..,o,ial North Allanbc IAmn, CiA T (

~, Fha.. lJ Pb... 111 o-erall

S,ation .M C., 0 .M CM 0 .M CM 0 .M C.,
Land:

Jl.ubad"" ll.8 23.1 " 24.7 18.9 " 12.0 '" " 21.4 0.4 •
~rn 38.3 31.l " 17.2 " • 30.9 ,0.6 ,.
Miloti " ,.. " 11.6 •• " .., '" " ., " .'"' 28.9 23.8 " ·U.7 22.1 " 18,3 12.0 " 29,8 17.S "Ship:
~, 20.2 I S.l " 20.2 I S.I ,
Chane... D " " 41.8 28.3 " I S.I ... " 22.4 .., ,
Endurer 17,9 S,l "

,,
" " " " • 10.S ,.,

"Gillis> 24.S 19,4 " ... " " H ... " 13.1 ,.,
"Malamoto. U 0.7823 I 1.8 ••• " ••• ,.. •

Siriu. 19.8 16.0 " U ,.. " •• D " IU ., "
PIwe I, 26 Jono~ II loll'; "'- II, 19 Job- J9 Ao..' _Ill 20 A"..~13 Sq."

A.1l· Anth"",'", m<on; G~· (;eo"",,,", ""-On.



Man/tori", S<1hJJ,.,m Atrorol Trampon ",
Tho ""I"'" of lh. Mplrom """".,l<nllh "po""n'. " (Tobie> S.l and S.2, FiJI''''

S.2) ore relumly con.tant in the trade wind bell. Erro' analysi. sugcsll that the'"
i1 no siJlliftcanl diff.,..... amongSt ,h. metn valu.. at Sal (0.360). 01 lb. <;om­
posit< ship position at IS'N n'3o'W (0.2S6) .nd at Ilarbardo. (O.28S). Th... low
alpla., and lb••nendant n.utral "tinclion.•ug..t lbo, tho Junge ';:.e distribulion
panmele,.~, is close 10 two. This i. in lIJrCemenl with .... distribu,ion meowre­
ments made by Savoie and I'roopc,o (1976) who found thu Ibe normaliz.d
geometric moan ponicle numb""i.. distributions for ,h",. m.jo, dUlt ""tb.....
p.ning oYCr Sal had ~. 2.1)2 1 0.29 in the $izc range 0.5 '0 1.0 I"" diameter. In
ctlntrul, n""...id '"Aion ..rosoIs ha... ~ n111C1 in 'ho range 3 10 3.S which U10uld
yield" value. of I 10 !.S. Alpha n1"", in thel.ne••.""e a.e seen in Miami durina
those period. when Sah.ran .erolOb arc no' p....n' in significant concen,ralion;
con ne1y. lh... i. "endency for low,,'. '0 obtain when Saharan air porcel.... in
the The ,.latioMbip of" 10 Saharan u-rosol concen'ralion i. be" ..en in
Frau" S.6; h.... Ihe do.ta point> a.. coded occtlrding '0 colour wi'h lhe symbol (")

•••
...OL ...O.Ol

,

1Ie '. •, ,
•

" -, ,
< • ..• ~ •., • ,• .'• , •

'. • •••
•

• •

•L_.",-••,-,...--••--,.,J
conc. [JolQ ,,;'1

Fifo.. 8.6 Alpha v•. mincnol • .,00<>1
concentnticn (10 -•• m -J I. Mllmi



'"
rep'...ntinz ~·bro......o,owL (,) rep,"..n'inl block Ind (_) r.p.....n'ing mixed
black and red-brown. 11>,,< is a dOl, 1endmcy for low a'l 10 occw in wociltillfi
with fed·b,own .. ,0001 and hich in llSOCi.I'ion with black ..,"WI. There is •
certain degree of ambigui'y in lhe lations/up bec.u~"r the be' thll the ""f"""
1...1 .i, mo.y not be "'y rq>rO$<nt.ti"" of tho .."",ally intellaled ..,osol al lh.
site. Noo.thel... , of lhe 28 dlj'1 when" '01" &rOO'" ,hln 1. black ..roool.
dominated On 15 daYI. ""xed .clour on eigll and ..d·brown on five. Of Ih. 39
doy. when" was I... than 000, black occurred on 12. mixed on six and red-brown
on 21.

The persislef\C< of low a', in BarNd.. and Miami in Ih. pr..... "" of Saha,"" IU
Pl'".1o is COlUuttnt ..i,h 'he size distribution me"Ure"",n.. It 'hese 1000lk>t1l:
allhoUj;h the mean ,. for lh. Au ,.".. 0.5-1 "'" .... ro SOITItWh.t bight, 1han that
It Sal. the differ<nc•• ""<le nOl signifkmt Ind 'he combined mean for aIl1hr..
'1I1io,,, ..... 2, 18 ~ 0.13 (Sa",;'" and PrQ$l"'ro, 1976). 1.0... 0" n1ue$ aw..r 10 ~ a
cltorac:.ri"ic futur. of air m..... over, or .manllinl f,om, .rid regions (Roosen n
111.,I!nJ).
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