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ABSTRACT

Eros.ion .. e1o.e1y "",...lated witb tb. 'OC.tation ""..,. Th. boun<llry bet .....n
'reu ",i'b "I.tation .nd ..... witbout il alw.rs chan.ins_ De<rea""d ....ta!ion
co'" Ji.e. inc ...... d <r<>Sio• ."d dUll tr"'.pon. When hum." imp"'" damoae
....tation cove, the .ros.ion."d dus' ' ....pon i. ",cele..'ed

Th,oulh .'osion n]uable nutrienll concen'....d in ,helOn.ce ore removed oed
,"'..ported .w:ay. The "an.ported ...'erial witb uotlienta and orpnic m...,ilI
",bicb it tnnaported ouuide the dose" ar... it tnppod in ,oc.lation or in the
oc••na. This m"trial will inc,.... the p,odu<tmty bo'h in 'h. t.",..,io! ond
m.rin. ocosyst.m•. Ilow...,. ou' informOlion .bou' those .fluet> i'''rr limi'ed
ond pilol ' h i. need.d,

The du" ' pon.d in 'he oil iI.1so of impo....nc. f'om human heal'h point of
-';ew. ronicle.less d..n 2jlm are trapped in ,be h.....nd m.y .ffoc, the phy';'
olollY of tb.lunl.

FlOm pollution point of vie'" arid are.. are '.ry different to bumid .,..., In
bumid ar... tb. water ..dimen" ocl .. oinks fo' 'be poDot.n,"- In arid area.
pollu,"n" in the d'y 1.11 out m.y be ...moved by ooil ercoion and , .... nter ,b.
circulation.

In '<lotion '0 moni,o,inl of the d_,hf..otion proc... it is nue ....f)' LO includ'
.ui.abl.. to folio'" cbaOJ" in p,odue,m,y.

The aoils It. l"ot.<t.d f,om .ros.ion by the ..gelation coYe,. II this i. broien or
too thin the erolion can 1I.n. The thickn.ss of the "aemion depend. mollly on
r;linlall and tompe"tu'• ..,d. in tropical and .(1)t,opkal ...... ,he rainf.D i. the
d.t.rminin, focto,. I. the p..cipitation 1<)n low th will be no ...... tation.' all.
The bound.ry b.tween ..... with ..ge'''ion and without is alw.y. cbanJinJ.
We ha.. seuonal change•• onnual chan... and in lOme c periodical ch..,g" 0'
1""1 term changes. The ..geu.'ion is ",.11 adopt.d to tIl oson.aJ changes. The.....
aJso .d.pt>.tiom not only in the ~get>.tion but in the ~hole eCOlyltom to the
lItflual clw!&es. Erosion is clo..ly corr.lotO<! to th... ch.ng••. I wlli he .. el.bOrll.
On the e!fuelS of these annual chan,.. On the .,otion.

The lIinf.U in .rId ar... ""0..... la,,. "'''tion both in time ..,d in >pU•• The
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mOlO(l'oIopto hove Iluditd tho tim. nriation inlonsi.ely, but tb.y bue moslly
nogloet«l the v.,iation in .p.... This spaco ..,i.lion with ill PlldtinclS givt:l the
lOme patlem to the veselllion. The w~d animals and the nomodi hove od.apt«l
Ihem..lve.lO this patchin... - fo' this lhey n..d. 111gb degree of moMil)'.

FiJu,e 3.1 shov... ,he conditionl in .n 'undisturbod' .,ea. that is befo'" modem
technolOgy .nd 00<:011«1 aid .ppeared. Th. uppe, pa,l of the di2gfarn shows. ye"
with tood roins and ,he 10....'. dt}' yea,. AU lb. l~ the'e i. mod.,ar. pttin&.
tbO! is not del1fO}"q the ,oots .nd unde,pound ,e.."",. of the plana. Durin. tho
nut mn)' yea, lh. '"fIO,.liOll wiU ,ecove,. Durin. ,h. dr}' yea, Ib.,. is. mode""
inc'.... in soil nosion compiled wilb lbe ,ainy yea,.

FiaUre 3.2 shOWI the condiliollS in an area with """rexploit,hon. DurinS the
rainy y...r there is """,puin•. n.elfUS"\"oots ore d.m'¥d.nd Ih. nutrimt 'e"'ve
is laken .....y. Trarnpting is damaging to the ....gelation oove, and to the IOU

S!"'~ture. ~ul,ur:ol ••Iivitin moy oomplel.ly ,<mo," the n.tura! ...gelation
00....'. Fuel ooDoeling miJhI remo... the woody plants. Alllh... ..,liYilies will ,esult
in in."...d IOil e'<>sion. "en dUrin,lh. wet yu,. lI-11en 'he fia' dt}' ye.. Illive•.
tho,. will be • SlrollJ incre... in soU erosion. Al the.""'" lime tho p.....Ul< on tho
,.moining ....g<lIlion 00 ....' will be borde,. A second df}' y...' will oomplo,. 1M

.....troph•.
TlIe planl. depend not only on "",istu", but .110 011 tit< ItrUCture and nutrien,

C<I1IUOI of the IO~. In orid ."'.. the moisture ltanlp::lf1 istOWl,d, the w,f...
,....Itin. in • conem".."'" of nUlrim" in th••u,f... la}~,. I. litis tok.n .....y by
erosion, the p,oductivity dec,...ea- The moll critic:ol nutrim' is nit'OFn, .. the
.upply II IintiIK. Th. highe, plants ,., niH",,,,, f,om I'llin moin sour~... from
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mineDUzation of orpIlic malln and ftom nilrogen·fLxin, organisms. In bo'h eoses
mic'oo'pIli$rn$ .... acliY<. Ni""I.n flllation in arid "'0$ is do'" bo!h by hoct.rio
.nd algae, Th"'" orpnisml f",m a $u,f.~ m.ttin,. If th... al,.. ma" ar. b,o,,*n
and frop"en"d and bl"",n .....y, the nu'rien, situa,ion is tlo'e!ioro'in,. The o,ganic
mat,., in tho soil is no, only an imponln, """~ ro, plan! nutrient> at nitrogen
and ph""phoru•• bu, a1$O of importance fo' ,h. soil struc<ure. R.m"....l of ,h•
•urface soil with its nu,ri.nts .nd miCtoOlIlllism. is """} serious .\'On!.

AbQ the orpoi< mllerial on the soil .u,fau. will.d plants I1tached to tho so~



...ith fOOl' ore impo'tlUlt. If th... parts If. ffqm<nt.d by tramplinl""d get 1""..
th~y lIe blovrn ....Iy. The resull is d«reued infillIllion abilily for rain Wolter and
incr.o.otd .rodibility. To $lUJl Up.•urf... orosi"" is nOl only 'emovol of the v:oIuable
'OP oo~> but it moy also have very imporunt consequ.ncO$ fo' th. ",""ole eco­
'}'it.m,

Figu,e 3.2 mo,,"~ alto what hlppeno whm ,h. 100II r2ln' corne back. W. I"t I
~tltiofl co...r. but no' to lood .. ea,her .nd with diff.",n' 'pecic' composition.
Enli.. ,h. pe",nnills dominlted now the ""null. hI"" taken ov<r. The gruing i>
not so good ""y lonl'" Th. "SIlIt d."."d" of cou,.... "" h"'" fl' the d..truc!lon
went. Th. qu..tion II if ,h ch",... are ...."rtible 0' i,...."rsible. The "'"'''' \0

'he qu«';on d~pend1 on th foc'ors. The lint i. the 'ime fOCtOf. Wi'lun which
time (rime should the ecOIY".m fOl;O""" Given ,umclon' lim. - hund,.d. Or
'ho""'nd. of y..r. _I n imilar =oy".m will .ppear. It iI. how•••r, """'fk·
.bl. how quickly .roded or will f=ve,. The ,""ond fleto, of importance i. that
no 'pecioe1 .f. lo't. If tItIt is the case. I compl.te recovery is impossible. The d,y
,ruin& OY"."" hi.." evolved wilh 1.... h.rbivofOUS mammals "' importlnl factors.
[f th... la'ge plUrs Ire tabn .....y. the whol. '}'it.m "'d ito p,oduclivi'y chlng.._
Also other imporWlt ,ped•• mly dilappe.. and thlt "",y p,evrnt complote
,"'o....ry. Th. ttu,d considerllion r.!at.. 10 the top soU. [f thi, is 10"<. with ill
v:a!u.ble conteol of nu,neOll and microorpni'ms, il tlk•• ,uch • lonl'ime to
r.Ilof< the condition•• thaI the chanl" milhl from "",n·. Ihon perspective be
....r<led II irr...rtible.

If ,,"'. conlid.r dUll apin """. moterial i' li,-bome and 1f0000ported O""r lon,
dinlnc... FiJu'. J.3 'hOWl tlUs outblow from Aftiel. Some of the particl.. seltle in
the Atlantic. Figure 3.4 $hOWl dUit foil 0.... ' the Atlan'ic. Thi< dust foil may be
impon""t from an ecologicol point of vi.w. Th. nutrirntlto the sel may ptomote
the ..o",th of ph)"topl", klOO1 and contMhute to the Atlantic f«hio, rO$ul". FiJuf<
J.S mows the planklon diltributiOO1 in the A~antic, Thil .... of the Atllntlc was
."Iier coll.d 'the d'fk ..... Th. norne moy h"'e oornething 10 do "'th the Afrie""
Sav"",. hurnini. ,,"'hich no,,"'aday. form. I black belt Icr"" tho lOulh.m botd.t of
the Slhlrl, 1C<0'ding '0 ,",.lIite iUIIgfl,

Ovo, the continrnlS the dun Plnicle. "",y ..ule on .... tltiOO1 and ..t thUi
incorpora.ted in the ecoOYlteml. The mech.nis"" of thi> incorpofOlion and ill
ocolosical imponanee is not ...el1la1own Of 'athet unknown. In Europe .... are now
dealing ...ith llimil.r problem In ",l.,ion to th. so-coll.d acid rain. W. hope to be
able to"", the idea. and the technique which now i' .merPtI hom th... European
"udies and Ipply ir to the Afric'" pfoblenll.

II-"hat is the ecological impotUOte of this wind-blown moterill? TllkinJ tlte
geological perspecll...... know that oome of the moll (.nU. soils .re the 10... 10111
and they are originated from wind-bome ma,erial ,,"ugh' in sui'able ,,"s.tltion.
During th. ic..... wind·ulln.poned "",'.rial ftom the n.k.d morainu deposit.d in
central Eutope. In Asia llIe Cobi De$erl is molhe' to th. f.flU. Joe.. depo&illln
Chino 10 tlk. I few eJWTlpl.,. Since dlllicallim.. Gr.ece h•• lOll 9S%ofi" f."Ue
soil•. Wt",,,, h.. this end.d up~
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FiJul' 3.3 0.." ,,,n'POn ""'" the Atun,k (oft.r RapF, 1974)
I • Ten.nf.
l· Jebol 101.", Mountain•• Sudan
3· Cop< Verde Island.
4 • 8.orbado.

Moot of Ib= wind deJlO'iI. ar. clo.. to lhe <><igin. In ou, Cut .... h.", to look
f"r them in Africa 0' suitable pilus. A ....U-knO'Ml Swedish t,a""U.. has recently
told ul in. book about. cOO"fl'.lI"O 00' Nile bo.t with OIl Etypti&u. The S....d.
poinlO<! oul Wt lhe fertility in the Nil< valley oucht to decre_ .. 'he fertile
sediments are ,ropped in like " .... , (NUb"'). The ElYPtiln replied thai thi. was
wrong .. 'tho Nile Valley is rod by 111. d...n'. To me this reply opens up. on- lin
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FiJure 3.5 P!lytopankton product;"'. bo..d on infoHoo­
tion from At... of 'he LiPl"l R..ow~e. of rhe Se. (FAO,
Rome, 1972)

l1>e ..gelation outside lIld Inside the Sahar. is without any doubts 1t1ppinl
dust. ~·o do rIOt kn"'" to wnot utont and we elll ooly speculate on iiSe<oloPcal
importance. We know from ai, poUotiOO ",...,ch thlt ..seUt;"'n Ind for"II"e
actinl as a filte' for ';r·l><>,"e partid... We know thlt different type. of'..getllion
have different ability to coll«t plrticle•. When ProfOS$Ol Good""," worked out h\1
mtlhod with mo<! t>aJlS (Coodrnlll tr al., 1979) upertment. in ..ind tonnels
showed that different si,.. ofparricle. aet<d in a different ",'ay,

In tho lrid are.. the'" Jre diffe'etIttraps for wind-tr....ported material. Mlterilb
moYinl alOOI the I'ouod Ire deposited on the leeward lide of solid objects such as
plmlS.

l1>e ide" dost trap. "'" the date palms in the ".si•. I no.. in vain tried to find
infonoalion 011 the notrient Aow in an oHi•. Soch I re.ureh project, ..rher
e.,y to carry oot. would indie"e the importance of dust·blo",,, m"eriol
ConliderinR the age ofthe <>UU<ulrure wilhout decr....d prodUCtivity> it mighl be
J$SUme<! thatrhe nutrient inA"", from the air is very important indeed.

It would a1so be of importance to stody rhoso p<oblems when arger "ea. "e
invol..d. There;" 0r,en an immense soU oroaioo durlnldry yoa.. from Il'kultoral
"ea., whe", rhe ..,~ has been laid bare. Some of this ""'Ierial is blown in
overlfUl'"S land••nd miw>t inAuor\(;ethe prodUCtivity in. pQ$itivo way. Thh i., of
COIlr$t, or apodal importance in Afne. south of the Sahara where JlUSIJIld. border
the arid "e".

There i. also another Iype of triP for erosion mal<tial. Dorinlthe dry ..a..,n sea
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conllininj: clay nut.rial h2$. urndo""y 10 crack. The.. OriCks may be fil!~ with
nuteri.l mOvinl a1anlthe ... rflee. The.. Cfack. imp,,,," the infiltration of rain
waler and the IlJ\IC1ure of ,he soil.

Duo. In the ai, is also important f'om another poiI11 of view. Particles I... lIun
2 pm Ire mlined in tlle human lunl_ Particle. more lh"" S pm are r.lt.,.d oway in
lhe nost.lIld panicle> I>et",Ul1 S ond 2 1"1' If. on lhe ....y down to lh. oj",,,!>. The
airll"w lhroup the """'dpip<' il. about 1SO em per second but In ,he :01..0\1 it is
..",. H.,. in lhe lIveob the 1Il'Ill! panicles'" 'r:lpped by differ.", meehan;."".
nu. panic\< load may influmc< th. ploys.iololY of thelunl and may be. thr..' to
bellth. I 1"JlPOS" thaI many of you h..... penonal uperience' of the effect of desert
dUll. If tho panicles ...ry mat,,"I. o••.,.."', of mat<rial which is b,olOlically
octi... the ImpaCt on human hulth may be colUid<robl•.

A. I pointed out .. ,110' ,he" IS • t""do"ey that ....'or oolubl< material COn­
""01<11.. in 0/ on the surface. In dry .......... find .urfoce concentration. of 1II
chemicab often forming Wt P'fI$, rfthi. matarill is di"ribut<d and lOa lUt·bome. we
mi,tlt expect. duO! which is ""her unhellthy. Very Unle is Ialown lbout thase
affaell. F""" tha K.l""ari ar.. whi<;h portly is very Qveflrued.• r<poll $1Il.. that
8oI$Oo"n. ",.the highOlt death rare in lung dise.... in the """rid.

There is I prinoipll differenca batwaen dry and humid IreU in rel.tion to
pollution in IOnerol and OlpecWly when Ii' pollution is considerod. In Fi,u,e 3.6
we hlove the .'Ultioon in a humid I,ea. roOuUllt$ ""'i"ed by a ractory are either
waohed OUt by ";n or 'hey are "moved by dry flU OUt. These lither oomplicOlod
me<hanism. ara now Oludlad in rel1lioo to tha 'Idd roin', The sink for ,he..
pollu"n" Ife ,he ,.,.t sedim.nts. in 1hese th. poUutanrs ar....lad off and
withd,"1VlI from the JOfl.rll circul$tioo. Dnrin~ very IlpecW condition. this seal oan
b. b,ok.n and the re.1 finll sinks ar. tha marin...dimenll. Figure 3.7 sho....
amiuioru in • dry Hore you h.ve only • dry faUout and d.po,,;r;on In tha
""IOUlian. IF the toMn 'O'er Is disturbed the poUutanll <an murn in'o 111.
~'n.ral ci'euI1lion. Th. pollutant levello rmy thus be Il••dily incra..in"

Bu' are thO$<! .peculations of any impoll""'" in Af'ica whera w. h.", $<I f....
industries? There might however b. I very rear dan~er in rel$tion to minin,

Filnr.3.6 ErniSlion.in I ....ter.h.d
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&<;1;";';0'. In conn..,,;on with copper mini"l th". art .mi.."'.... of both IOld and
cadmium. Both ,h m<t." h,,,,, • "'1 ..riou. eff.ct "" humtn heal 'h. In Ih.
e<>pper..runinl in Lain and Zombi... ",'eO t, in ,h. MW mint. at Selthl PikWt

in Bouw.na lh problem. Wilh dry ..dilMntllioo in VassJ..,d. must b. wuched.
I un sorry ,hat I haY< pr..tnt«!. my CUI' wnh $Q many que'lion'marks and

<pecu"tioru. It il, !lowe"",. llr2l1F thol the« problems lui.. been SO neYt<;ted. It
would ho"",,.ol t>t fairly .ISY to find 00' the fundamental••boul lhe ecololiOal
effects. The fir.. r.a<k Uiowd b. to OSlabh$h the quanli'y ""d quality of dry
""'ltrial uapped in lh.....lllio!1and h. =I<:Jiical off«!. This miBhI be calItd the
()/1Ii'~IJ«I. This Pfoit" could 1100 b< dt>cril><d ... study of nUlriem flow in In
","$i•.

Th"'" .......1111 .uggt<'ionIIO mlHlitor the d ...... t"C'Cllc!lment, [think that il
il important not only 10 m"'ur< th" phy.ical and ,,,g""honal chang.., bUI llso to
indue!< .. riabl.. of r<1".."co 10 the funClioning of the whole ocoly.tem. St>cl1
'amble. Ire the ",a IItllClUro (organic mal<tial). IOiI nutrients lnd mi.e,.,.
otpnmn•.
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