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PREFACE
 

Enviromental degrada tion is a global threat Io tihe sustailnability of 

agricultire. Accelerated soil (0rosion is a major iunlan-ilducd cause of 

environnniltal degladation. Alhcagh accleraeI erosion has severelc' damlaged 

in placcs such as the Mcdilterraneanlagricultural lands [or thousands of years 

region and Chiit. most stillates of 1te extelt and swcrity of the problll 

)lwar. tc; be based onlaintdltes allitrI thanoil ttmilitative data. 

elln
Sustainable agriifilturt' has long a primary objeclive ol th llrojects and 

the .S. l)evelopinlet. 

thain v 'iromlnltltal degradalion lnw threaltens the survivalility of 
prograils of t Age~ncy for htiteiiatio ial 	 A growing 

reactlizatioii 
to ;issurttheall eXpalndilig po llation Ihas lll increast( urgency to effols 

stlstaitlabilily of agricultte. II respolnse lilitt the AID Bure;a forto tlrgeicy, 

Sciencli aid Tehtiolog, Offic of Agrictilture has undettakeit several projects, 

intcltidiig Ihi Tchollllogy ot Soil I'doislure Maniagetntill Projelct. As pail of 

Ihllt projctl ali'ity, iwoirkshop ()it liosion and SustainableSoil Agricultiret 

ill Afric i was biclca iithe lirilatiotlial (litel flor Arid and 'ellri idLamic' 

Studies of "TexasThC l Univerusity in Liubbock oitJuly 25 aid 26, 1988. 

Participants in ilhe\wonkshop (see list al end of eportl) callilfrom universities 

and goveinniltcitagemlucies in Ihe( United Smits, France, and the Ulnilted 
Kingdomi. 

'Th'ol)jetivet's of tIh wc iIkslop were to :sscss thlie effect of crosioin 	 otl soil 
crotsinproduci'ity, itdentily research Iiee(s, and evaluatec te ilpact of soil 

cIt stislailnable agricultuie. lhc workintr, definition for stislinable agricultiure 

was: ntalillteillltc of lt prodticltivily of the resouie base while achieving Ill 
ccol(ininlilily Iprolilaillehvctl oftigriculmlli prodtil-oi0, 

We thank the i parliciplanlts for teir willingness take tiime fromwcroksl i to 

their Ibsy sclch.1uhs to plovide guidance to Ih Agency for liltrliatilial 

continuing efforlts It assure thill its projcts ('coliril)ult IoDe~velopintitl'i 

clionotistrated
cl\'ici'ollietitli c mseivaillon. Tlc frank and candid discussions 

that knowhedgabIl sciistss holding differing olinions cal work togetlher to 

search Icm workable solutions to difficult p)ohens. Workshop particilaipts 

rccigniztdi l lhe ned to takc action without wailing for ini ire data and tctal 

I-I. E. I)regnt, co-charl-ian 
R(. F'. Meyer, co-chairlian 
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SUMMARY
 

Water and wind erosioni have severely impaila, 1 te data required to conduct effective soil coisse

land lroductivity ill Inalny (coll~lrieS of lilt- world. \'llion ptOghlllS. We i0(I11Ild shor-ern and 

lrosion is a major Ihrtl to 11c stistailiability of long-tern experimens on sites rtreseltalive of 

agrichilttire. W\'atc( erosiol has dole tile grtest the major soils and auroecological regions. The 

dalliage to lolg-teii'll soil productivity; wind tests would be' ctlliel out at itnternational 

tosi0 is widely acknOwedg(1d as aihazard t" agricultural Iselrl ((elltels and other research 

agricuilttial snstlialility bill tdaltl to coiifirm slatiliIs, as well as on. I ll-ners' fields. )lla are 

thal o)il:io are s(C;me. Africa's pIr<obleinls with espe(ially lacking on the o icrrence and impact 

elOsiOl alte pinticulaily signifiaimat because aglri- of wind erosion. 

cuiltitral ploducti'ity is liotalbly low oil that A logical s'clU'1cte of aclionls to assess the 

coAlitiici)tl. ('tiiilt slaIs of tlosioli, to tiderstaind tlh 

Maps showing whlr losion has ic'tuel long- erosioi-irodctutivily relatioll, and to achieve er

terl ;,)il prloductivity inl Alrica are virntually no- sion colitrol would he tile following: 

exisiltci atl the 'oliteiltal, national, or regional 1. Codm. I a rapid analysis of available 

scale. SitIh imlaps ill cletdtlo eInable plalIis resealh dala anlld (ally oll itastictured 

;md (101101 agencies to make wise decisions oim the informed opinion analysis at tile natitial 

.llo.aiaon of s(atc rcsources. A limited number and regional level. 

ot imaps dhepic ling the Iloctim of eloded lands ill 2. Initiate erosion and erosiol-productivity 

siud1ll ,u';ls have bIel colistuictd. They are shor(t-tetlll and long-terl ieselrli. iincluiding 

inadequaltie h)t lovid' i io mam ion in the' severity ekvalualiun (f the impilc (If technological 

oif til' ('1osioml-p duIct ivity lrl)l'nl at tile pa(kages to incteise pio tutioll, assessneti 

natioial mr iegioial scale. Cotilitallll and of tIhe oi-sltl aId o(1f-site (osis (of rosionl, 

iiatoinal erosion lmard mlaps have bl ilrepimred. ideitification cif soil jprclerties importalt itl 

ilowevel, Imaarl lrcquintly dot's iiot equIate with tei (rosioul-pllductivity relalio11, andll moni

actual clrsion, anid hmilard naps tell iotlhinig of ioring erosion and ptotdictivily loss by 

the erosiolI-prodtclivity ielatimO. agrotic(il(gical regions. 

hi tIhel ;lslicV f quatlitlltiv .datla on tile 3. Develop alpr(lIpri;tel soil (omservatiil and 

llillit (If crosioln ,1 ilctltial soil irt tductivity, yi'ld-iicreasilig pl..lices and (evise simple 

IC(Otlse can lie llmldt I wt ilmlllalli(Ill 

riliC'd I~t''p lIc have mclimildated ;eI the 
eXle-
years. 

llld s to illlasmlel ('rlosill losses. 

.t. 17ndertake studies to identify cowtirists and 

"lhere is a wealth (I knowledge aniinig farners, to improve acceltanc' of erosion control 

piastldilists, ctex 5I()ii agenlts, s(icillists, and practices fly lroducers of sul)sisclice and 

(oiserv;tlliist. lhe probleu' is to tap these cdtlmntrcial crops. 

sources ill 
1stri Imcd 

a iiia'miii,0'h way. We proloosc 
inlfo1med olilioll anlalysis" systeill 

a 
tio 

Utilization 
prlf'ssionals 

of the 
and i 

wealth of knowledge that 
-ol-prdlfessilmalshave gaitled 

ic(oimlplish that iask. The syslti ((oimlinc's grotup through. field experietnce cam enable plnners and 

(lylmaimlis anid cXp, l systiclll prp dcs to tralis- administrators Ito implem et effective erosion 

lawt olbsclr it (1nsinlto ( ii;isomly aclt( Ilmapls. control p~rograms designed to protect tle crop

ua lit iltai\'ye studies oi trcOsiOn aind tile ro- iproducing capability of a nation. 

sionl-plodti(tivitv ielaitioml aie essential to provide 



INTRODUCTION
 
Agriculture is Il' tigi lie of eciioiniic growt. ltllich mote thell i s l)reseiii l)populalion if 

for most developing coltuitri('s..\gricuitlltal pro- niaxilitlui In'neficiad use were imadc of it0; 
ductliviIy iltl Itl' slustaitd anind iicttased if i ('SO iiU's. 

ton,0t1101 growtC is to be , i'ed. Current No reliable datalla( availabil oil the (1gr-, to 
prodluction lirtli(s'5 ill Inalay plrl.s of the wold whidi erosion hai reduc'd soil productivity ill 
tr( 11)! eviroitiiitallly so)tlld ;ill( ;at( iliconull- Africa. llowt'vr , iihcIfoermid opilliot of tiui.et'r
ible willi Ilhc suslaiilbilitv of a114riultitre. Will ous scieIlists is 1tat utuomrlholled erosion of 
and wiid tilosiot ale thep ii ilal ilstsullelitts of tutixiivaIia'd itl seveely land proc c has iulipairetl 
the loig-lastiltig soil deglidiom that poscs the ducti'ily inl countries stuhi as lthiiopia, I.esothlo, 
Most st'rtis ihiteal t) livivoltto ntiilal stalilily In /hiiilal)wt', andtl +llla;a. W tci tosioll has do 

croplanuds. Wh'e lotsi has r'dtl(d llte rootil Ihe gieatesl daltiag: wild elosiol is ia utilltnia
(elthl and Ithavailable wate holding (alacity of siurel hiatld lt is widely belie4ved to have all 
t soil loia it Al levcl, there is no 1xax' thalt ;id(\e',s:' (ie€ Oil i(ticlurlal prolmiol ill the 

naturall egele tlioll (anl it'li' pl tivity ill dry egilns (Brlown and WoIf, 1981). 
less tlii luitildtds o thlousallds of y'ars. It is 1oo Ilie i.S. .\gtlio lol Iillteilitinta l)evelop
late to pula(lt(r (olise Itivli whnIt the soil has ent ciltes soil erosiol aiil soil Iertility decl(n ts 
becie erodcd away to bedho(k. lilc illst serious telVitlilitailal and (olillitc 

'lie Arian t(oltilleilt hls bcomle lle locus of lpo)Ilhtls it ,ici< (All), 1987). Soil erosion and 
d it ;lgeilc\ itl 'iti('s il dhxicl<pli (otllilii h(lillly loss ; tat.ustcl, ptiticmip lly, by (xtellsioi 
(10110'11 a (levelopilig map-riltylss
b'caiuse' it has, et iticu g11t li itilty iii of (tillivalill iito Iiiiaiigitial aeas aind by map
fetlinii its l)i. c (illtiilit fil(('cs a (latililillg lllt' agit il ital plra( i(ems. Itl tlost cases, 
set of Ititdam ttfll ] llill(hll,. litec itlajol 111l0)- ('tosioti anidl f(itility dhedliie ar (los('ly linked. 
heills are lalp)i puilatioi giowll, 'il(tiiiig (lobally, the situalloll is thc sa lie, witll erosiol 
((iOi(ii slaglullioll alid i c\''ily, nilitl aitld ovigrai tg siil to be riiiilg sevid illionatnliiig 
agri(ctlii ill piodtlvitv. Miassivet I relief lctaies of1 .igrictlturlland ('ilch yilr (All), 

siotiii' ilititaklllki eve' 'ealr soilii- 1988). '['lliitiitess ofthle tosioll piobleii is 
whlii iilhc siub-'aiillal ltegii. "i'hi s is lesilite tiio(lilitl'd; nevitleiliss, iliive (lli llni assess-
Ith oliilisioti by the IFoo(d adii Agiiculliture ilil, pi('tiii iitl t(lillol a e imissing itl imost 
)igaiinalion (F.AO) that Ithe (otlillititl has the dev'hlii g (ottilis. 

iililillal] itcso (c~t pl l illill Ilo silpporll a i ltliil- Tihis iw'po)l Is il filst aiiliil Io p~l)lo.osc 

lion (of 12. 9 billion ill a high Ievel of itiliils to t(,hiliJtlis floi assessilig the severily If erosioll 
agitiluilire. apploxiiilll 31 tities the pirs'ilt mild its illiit on )otltitl soil jltothitctivity aind 
poptiliti (tLA(, 1982). [ tilcalislt ic though Ihe' Ihe' stistaihlibilily (I agri('ilitire, using Aftica is 
theorlitill poultio1i sGii)(titl cla.Ciy il\' all (x;iilillte. 

be, it clealy ildiclalts thal the (olitilitil (all fed'tl 

ASSESSING EROSION AND PRODUCTIVITY 
t,'liiablI llatil	(I (loioil ill Al ill( e lesit i( It'd tlill ilte, lo0 initical I)rMl)0tSS, ileVt~sileh. hlie 

,to la s itc Xleiltie iliill llsts hala'(' lccei lprilcilipal (]illges of il)oitailic(' a te Soil losses 
t'csialllishied oiltercfs taaiithlliolls. lose lre few iii that iilitrililly redtilc trlting delh, significatitly 
nutillit'i t(l;itiv' 11 the, vili('ty of Soils, illd.s(ilps', lowt IheI availabli waler holding (illiatity and 
inid iiglit,(loglc(al /olles inl Alrica. Iuhlu less ihe o)gllli( inill(t (O ,ill, tmd ilIdice (hlieilical 

dalt ita available ol it 'fe ct walltr an( wilit ill It I 'llae loxictiit's (lopS. is oli-'ilie fcs thlit
 
lt(ist(lil have lal oil tIh, shlil-till and loig-tli are (f plililty (oliC)t, whei sistlliability of
 

pti( tit'il of t(he soil (.Stockitg, 1981). Fotr lth iglictlltlte is (olisidehl'd (P]iei.plick et al., 1985). 
l)tiiol)sc of this palp., feriility loss is I sliol-teriii Long-Iteill iin1pacts If (osioll ili' evOlve over a 
ffec(l sit .. it is possible If) tc'Velst' lt loss by shoil ( hi lilute ptiod. T'llir o(cuteli'celr is 

alp)lyilyn iiitie and ioillilrcial fei Ifiters, highly site' pcili( 
ililotIiniitg (Iop rolatilis which I iclide Flosioll haimid illitls hlave Ieell illidhe for ihe, 
legillics, o le land l(o lit' illculli'iltld iltlii lilf (lf Africa alit for soilli( olht'rillowiii he 
for set'lal Nalts. I|tig-terill etlfcs, ill oult vieIw, (oltiltlies. lhos, iil+s show where Soils, lalnds
are thatig's ill is aniltI make land tophysical Ialid 	(ch('nicitl lrhert it'r capes, tilmait' ti stsceptible 
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water and wind erosion. lh,'y do not show actual give a good indication of its magnitude in terms 
the first essential step in

erosioi), and there usualI' is a marked diffeience of land damage. That is 

and thei ctual erosiohi controlling environmental degradation.between tile halzard 
cotlition, (ite mainly to difference:; in livestock 

and IumnIM J)OjullatiOll IressuieS and illland 

illanagemilelt ractices. 
Ii il'absulice Of good quaitita'ive data oin 

erosion and the rel;tion of erosion to soil 
productivity, there is urgeilt need for a sill)he 
and rapid procedure for tile indirect evaluation of 
those conditiions. Any such practical system Will 

be qualitative illcharacter and subject to tile 

inaccuraci's and uncertai i ties of qualitative aia-
lyses. Soil surveys dho not (;rdilnarily piovide tile 

intl(lrmati(I iie'etd to dete;nin e the occurrence 
and severity of erosion. Special Ipu)Iose erosion 
inilps are valuable for showiiq; erosion tonctitions 
at the tinmie of tl survey. Unfortunately, they are 

It conlillnly preilmmed and they d1( not inlicate 

the inil)aCt erosiIn has had oil soil productivity. 
Additiomially. tei absilice (If field data il rosionl 
hiiaills that elosioti surveys are, ill fact, based 
largely ()itthe l twisIinal opinion (If the surveyor 

and tit c'l)let lit' survey(ir has coinsulted. 
Conenitlilal soil sulveys cail be used to assess 
ie vuiilerabiitv of soils tIo erosion inder i 

\'aieit'V (Iliad usestid iti( ins (c anr ue, 1988). 
VmuI net all ilit' a~sesiil'ilS t5cal be lit]hepfuil in 

locatiniig Soi1 areas wlee i irt attentionicuilar 
should liepid ;o the pIteiltiil for erositln 
damage t(I t cuir. Vul InerlibiI Ity, however, does 

no(l c alit%'fill occuilrlilce, and itis alcltual 
(risi in thatii liust li assessed i. effective memnedial 

ineasui s ai o(he Iaktin. 
W\t' Ihtlose to list the l1solial opinion lf 

tX periceiiluht IUe lwto iiett tle iletmd for a simple 

aniiin itl mnthod (If alssessiniq Ihuinan-i iithicedl 
(i)i(sii ant1 tit er(Isiii-pr)thuitivit)' relatiOi. 

"lhcre is a weahItIi of knowletge inAfrica, ts 

elsetwheit , Iby lcal iwoplt (farineis, rancihers, 
txttcisioll agents,t resealh scientists, stil coiser-

vatilll jIrtilessitlials, etc.) (If the local (Ir regiolal 

stat us of ecosion aitl the itnjlt elosion has hah 
(oil S I l1 rhitivity. They relrtseiit i largely 

iltiuse tlrsouit that we liopoIseI to fill).Tiel 

lt)(edtire for doting So1is what we (all "structiretld 

inforiled o)inion anal ysis." Its jusiitation is 

thai it iel it'stii ttit' Iest wa' we kniow t1 o[fstl 
lile( lack (II quantitat ive daia oti a ro)lei thatta 

reliiiies ililiutiediatt atlten utio. If we wail to collect 


Structured Informed Opinion Analysis 

We want to make it clear that the use of 
informed opinion to make assessments of erosion 
and lh- erosion-soil productivity relation can 
only he justified inl the absence of factual data on 
the phenomena. The information obtained 

lhrough a structured inforled opIil ion analysis is 
necessarily of a qualitative character. Accordingly, 
it Muist be iniiterpreted and Used with caution. 
Initeraction among the knowledgeable persons 
cointribiting to tletanalysis is essential if tile 
observations are to be screened antd examined ina 
inainnir that will inspire a reasonably adequate 

level of con fidelce in fhe resilts. Despite the 
nualitatiye IIITre of the information collected, 

ile sltruclired informed opinion analysis is a 
valuable tool for drawing conclusions ill a setting 
where quantitative data are al)senl. 

The objective of' structured informed opinion 

analysis is to transfer tit) imaps tile qualitative 
informnatioii and mental images knowledgeable 

people have of erosion and the erosion productiv

ity relation iii a speified area. Those inap3 are to 

seIve as tile basis for calculating the areal extent 
If damaged land, locating the places where 

conservation lmractices are needed, and estimating 
the costs and benefits of remedial ineasures. Maps 

tire,Iinmoans of presenting a visual display of the 
mental picture experts have of the geographic 
distribution of erosioin. Maps can be criticized and 
changed until a concensus is achieved. Mental 
imnagets Caniot. 

The s ructured infiorined opinion analysis 
apl)roach can be used to construct maps of 

national, regional, district, or local erosion 
sever tv'. Its utility is greatest, however, at the 
niationial, regional, and, perhaps, district level. At 
the local level, such as in a village, the erosion 
status (f' individual tracts of land should already 
Iie common knowledge anong agriculturalists. 

National and regional imaps are sources of 

geeral inforniation. They are useful to adminis
iat(irs, lanners, financial managers, donor 

agencies, and other non-specialists who want to 

know where tio(sion and productivitv problems 

exist and the severity of their present atid 

dala 1b' (oiivtiltionial ineatis, there woi't be ,illy p)oteniiial iplact. They also cat be used to 

Soil lft t plotet. l)ata oltained Wil lilt eicatet tlie public oillthe lireat posed or the 

inforined olinion alplproach canl bt used to damage done by erosion. Oie goodtia l) is an 

deltermiiie exactly where i probeil exists anth to effective suibstitute for inaiiy long essays, with less 

3 



chance lor imisinterpretation. I is not eniough to 
say, fAr example, that 15 Ierent of te cilltiated 
land in Algeria has had its )rolhtivity redtued 
by 25 peicelth, withouit p:roliducing a map showing 
where lthe daniage has ben and is being done. 

The first step illthis m'lethod of problem 
analysis is to secule all the ancillary information 
that is available in the form of soil], vegtlation, 
geology, and l10 ,graphy maps for tle local or 
national region lor which an assessnieiit of the1 
erosion-plodutivilv relation is sotigh t. Along 
with those Inaps and l)nrilml t leorls, whalt'er 
data are available shotull be obtainied on weathr 
re(ords, sedimen t in rivers and streains, and 
resilts of CXl)erilnl'nts that have been coil(dcted. 
Aftlr thesc pie(cs of infolrnation (It niatural 
resoUtics have been analyted in an integrated 
fashion, a (oiplnllisic v plan siould bc pra-

paled pIio to ( oiiening nictings of knowledge-
abl eople. I)aiiotisi a digediat iainde last of 
heatla anal'sis ind. very importantly, a 


(laissificaiioii svsl fu,r t'ersiom shtUS anld tilw 

ciosioi-jli( iitv evaluatlion. The latter is 

essential fol helping to assui that metling 

Iarticiplilts a'c using the same criteria for 

assessing the aiIOit aid inicI of erosion. 


PrincillUs of gloup dynamli(s anlid expert syseicin 
o)eialtioi shottlb lbutilized to obtainia onslisuis 
anlong thclmeeting l)articip)amts. "The grotup 
quelstioning must b,Catful ly structured to)assure 
palticipat io l in tile to loinsby all discussion, 
,ii(t iotn oithe )obhei at hand, and to secLIe a 
tuseful ot( onlle. Itwotuld bc possible 1(o designi ali 

•al)pFroliatt eXperl that he used bysystii hould 
individuals to answl th 'if-th (luestiols but 
giotuii initciaction :,l)lwars to be miteded as well as 
inlivi(tal pSl)onses. 

The decsiled outcolme of lie dlliberatiolns of the 
group (If knowledgeable rsois wouild lra brief 
docuient and iaps identifyimg and delimiting 
the kind of' erosiom l)resent (sheet, rill, gully), ilh 
degree (f damage thai has o(ctend, reasoms for 
el)sion o(clfeiic(, ploductivity losses, prelictiol 
of the (ot of coiitinuedterosoln and )ro(ltictivity 
loss, al)1)iopriate erosion (outrml )ractices, and 
costs and benlits oIf (olrtiol. The entire exercise 
c(u (ld' COiil)leld illa few months. 

Erosion Data 

Many expiiinenits oil research stationi plots 
have dealt with water erosion in a few agroeco-
logical ztones (If Africa, mailly ii lie humnid and 
sublitim id regions. Thus far, no known pul)lished 
reports han' dealt with wind erosion. A few
 

experiments have been initiated in recent years 
bil resilIts have Iol been pu)lished yet. Itseems 
tin likly, blIt pssible, that there is any signifi
(alt ainoun t of sjceitifi information on wind 
eosiou on agricuhunra lands hideu insomeone's 
files. Obviously, thel, colleciug data on wind 
(rosion and its effec(s weleds to be don before it 
will be possible to assess the severity of the 
prolllen will) even a modest degree of confidence. 

Agroccological Zones
 

A useful way to orgalni/e agricultural and 
natural resoturcc informalion is oln ithe basis of 
agroen(logical zones. AII) has delineated fiv,
aglr(cltogi~al zoies fo- lhe African conitinent 
south of the Saha:i, plus a sixth for Madagascar 
u oitlu' lIlini Ocean islands (All), 1987). 

North Africa, fivmn Molm(o to ]gypi, (onsliules 

a .evieith agroecological Zone. Fach Zone has a 
simila iaiige of railt'd crops, climate, and, 
geiirally, soils. 

Agloec(ological Zones geierateil by lie FAO 
Agroe(ologi(al Zones Project (FAO, 1978) were 
used to establish tle All) zo(nes of Fig re I (All), 
1987). FA() has il)lished agroecological zone 
lal)s for Africa, Southeast Asia, Southwest Asia, 
and Smith and Central Anriic;. Thc basic intent 
of the FAO projcct was to coinStluct a first 
approximation of tilecrrent and I)olential use of 
the (evehol)iuig world's land resources. That 
informiiation basc coul then be eml)oyed fn 
planning ftutumre agiictlitural developients. )ue 
to the absence of adeqtlatt (lantitative data on 
smla(ce and gouitldwate, resources, ihw project 
was cmofined to rainfed agriculture, only. 

lach agroelogical zone Irvides the lasis for 
a assessmniit (If tilrainllfd produtiou ollotetiial 
for the. mail] (ro)ps of that tone. For Africa, the 
COps are millet, solrghum, ntaize, soybeans, 
Phascollis beat), (ottolI, sweet pOtato, cassava, 
and wheat. L.ength of' growing peri(Id (rainy 
I)lliod duration) is lhe first criterion for the 
agroccologic:l Zones. Soil is the seco(ond. Within 
any oie zone, there is a simnilar erosioin hazard, 
productioni potential, and elosioi-protductivity 
relatioin (i similar soils. For exainple, inthc Arid 
and Seni-Arid Tropics (ASA) tone of Figure I, 

water isthe limiting plant growth factor, sandy 
soils are wid'spread , the dominant crops are 
sorglitun and millet, wind erosion is the doini
naIt rosion hazard, and the long-terll productiv
ity loss due towi1(d erosion seems to have been 
low throtghott the Zone. 
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Figti('e 1. Agr()(cihighal /ones. inAha. Adapliicd hin A'll) (1987). 

Figure 2 illustrales three ero oductivi tyErosion-Productivity Comparisons 
In each case, no soil conservation as atrelations. 	 commercial fertilizersrosion 	 mea';2sure>swhenuctheiy roesleoir to aratedFromn the viewpoint 	 are_ practiced, nobe' short-termll long-te~rm. 

in use, and erosion is of the rill or sheet type,of suSlalinal)l(. agr-i(uhture, Iboih are important. ;11' 

s not gully.However, it is the ]()ng-lterin lo)ss that represet a1 
Figure 2A, illustrates tile 

pemnn iiato oteco proucio Ilfirst graph, 
nodcionl short-ierin reversible loss in productivity aso

potelntia(l ofthelain and ish t eop l 

whih rapid erosion of deep soils on
whet1 they refer to Soil crosion as it thret to tile ('ialed 

the humid tropics whenmoderate slopes in race.survival of, te human 
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cultivation cultivation cultivation yields will suffer (Greenland, 1974). Increased 

'forest-+: . faoIe!IalwI_ oi)opulations have caused a shortening of the 
2 os -- ,+,+faIlow-*,.--.+--fallow fallow period in many shifting cultivation sys-
Au teins, with a consequent lowering of yields in the 

cropping years. The impact of the shortened 

Cfallow period is illustrated in Figure 2A by the 
lower yield curve during the third cultivation 
period. 

Soils fitting the model in Figure 2A are highly 
t tgrass -v, - cultivation vulnerable to a short-term loss of productivity,Tmedum-textured aeolpan sot (oess) primarily (flue to nutrient plrol)ems. Application

of fertilizers can scmetimes maintain yields at a 
B Z reasonably good level during the cultivation 

0 sandy soil period if weed and insect damage are minimal 
(Ofori, 197]1). Shifting cultivation systems with 
short cropping periods and long fallow periods 
alre widespread in the Subh it inid Tropical 
Uplands (FIST), Humid Equatorial Lowlands 

*-forest-.4-------- cultivation (II ), ando H-umiid Costal Lowlands (HCL) of 
, moderately deep soil, _ F r 1 

also are extensive in southeastunfavorable subsoil "igue 1. They 
C Asia and the Amazon Basin of South America. 

The second graph, Figure 211, presents two 
shallow soil examples of situations where even high sheet 

erosion rates may have little impact on either 
Years -- short-term or long-term productivity. Such condi-

Figic 2. Soil ciosion-iiodittivity ielations. A) Shifting lions exist only where soils are deep and have a 
ilhiva1tion, humtid topical toiest, dep soil oil 1Imoderate fairly uniforln profile, with little difference 

slope: B) Coltining of lai tiopical(tiilation 'ill)e and 
glasslands. deep t1iorni soil oli iiiodtraiet slopes; C) amoimg surface soil, subsoil, and the underlying 
Conlinuing (1tnlivation of wilapte hoiesi, modecately dcep parent material. Wind-laid soils of medium 
soilwith uttvotall subsoil over bedroik (uppei en rve) and texture (loessial soils of China, the Soviet Union, 
shalohw soil over b)'d:(lk ([<wel enr1v), lodlctlate to sitep and tihe United States) or deep sandy soils (the 
slotiS, high soil ctodibility, high taintall etosivity. Salel, western India, southern Great Plains) are 

examples of this condition (Smika, 1987). Loes

shifting cultivation is practiced in forested areas sial soils, especially, are also quite susce)til)le to 
using machinery to uproot trees prior to planting gully erosion but the effect of gullies is not 

the first crop. Erosion is high due to high rainfall considered in Figure 2. Off-site erosion effects are 
erosivities, sloping land, and badly disturbed likely to ')e high, causing river sedimentation, 
surface soils. The thin organic layer typical of tile flood damage, and reservoir storage capacity 
humid trolpics is rapidly removed, nutrient leach- redu(ction. Whatever loss in l)roductivitv may 
ing is high, and the soils are reduced to a low occur is due primarily to reduction in surface 
level of l)roductivity in three to four years organic matter coltelt and the consequent loss of 
(Hauck, 197,1). The land is then abandoned and nutrient elements. Such losses can b: reversed by 
allowed to revert to native vegetation. U)on increasing tie organic matter content and by 
abandonment, restoration of a vegetative cover is improving tie nutrient status. 
rapid, erosion is halted, and fertility and the soil The third graph, Figure 2C, represents the 
organic layer are re-established in 15 to 25 years. worst condition: perlnarient irreversible soil dam-
After the forest has been re-established, land will age. The destructive combination is a shallow or 
be cultivated again for three or four years, leading moderately deep soil over bedrock, moderate to 
once more to soil exhaustion and tltimate stee l ) slopes, high soil erodibility, and high 
abandonment. This sequence of cropping and rainfall erosivity. The upper line in Figure 2C 
abandonment is capal)el of persisting indefinitely represents a moderately deep soil having an 
with little or no loss in pernanent soil ploductiv- unfavorable subsoil. On that soil, erosion may 
ity. However, if land is cult ivated before restora- have only a inocdest effect until a critical soil 
tion of the organic matter layer has occurred, depth is reached, after which further erosion 
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aISeS at more ral)id dec(rtase illproductivity, 

followed by a gradual declilie (Onstad et al., 

1985). The lower line epIrceSents a sliallow soil 

over bedrock. Erosion on that soil can rapidly 

reduceIlielot (iig zone to tit Ioint where the 
water tand iutritelit Su)plying power of the 

reiiaiiing soilwill Stl>iot only\ sevcre!y reduced 

crop giowilh, if aily, tiilci ordinary coiiti onbs. 

TIlese two kinds of soils arei highly vulierable to 

long-term podtli vily loss cititto shteei closion. 

They are ilt'ones that ne'"d tal y protect ion 

against (l(siii. 
lrre'versibility oflIliIlrdiltL(tivit! loss illustrated 

iml Figure 2C is what poses a thr at to the abiliiy 
of Ithe wrlt's popil tlti l to feed itself. hrreversi-

bh' soil degradation has occurred ili countries 
aluntl the \etiterrau'ani Sta as well as in the 

hills of Ccial and South Anierica, Africa, Asia, 

Europe, Noith Anrierla, and Australia. The effect 

has bien imasked, cspe(ially in Europt' and the 

Uniited States, by Icchnological advances, til 

availablility of p dttiiv' lowlands, and rt'foresta-

tion ()IIthe 
irrt'ocably 
The dcv'cho 

rtoded lands. Neverhit'h'ss, trosion is 

tlhiishing the global soil resource. 
d (ontilrics can take ca-it of then-

EROSION 

Tlcre ,ppetms t(bc (onsiderabe know ledge of 
elfective crosio(l coltll practiccs in Africa 

(Greeiland and lal, 1977). Soil (onscrivation 
teclniques hav'ebeen used succcssfully in tvery 
pall of Ifle toltinell b)ytraditional agricultural-

Selves, at least for now, bit the poor developing 

countries facing population increases along with 

soil degradation have much to Ibe concerned 

11)oui. 
\hih sleheet erosiol is tht' focus of attention ill 

Figure 2, gully erosion is mutch more destructive 

since a dCeli gully calot be ,utivated, even 

iartially. Gtdlics i're sectatuliIar but sheet erosion 

is tllgreater global thleat. There are iio gilly 

erosion models hat serve tlit sameIprpl)oe that 

son'ct('1 nIO1011 stIch tl, U ive.sail SoilO(IdVs, as 

I.oss Equation, do.
 

Au ittijirtalit iliatter about whiCh there is little 

expt iimetltil dita is that of deciding when land 

degrauI:,lion has bcomne sO severe I that land 

should be abandoned. Shifting cultivators make 
that lecision re-gularly, based on experience. In 

other cas's, eroSioli iiiav becoilie so bad that 

croplpilig will bt untcoioninic even after a rest 

period of 25 ytars. Severely etodtd hills in the 
soutlit'slt'rl tnited Statt's reached that pioint 

many dcades ago. I'lhey provide tiuIbter products 

nIow and probably will never again be suitable for 

01w crop product ion (TriuIbhe, 197'1). 

CONTROL 

has led governments to introduce conservation 
progranlis of their own. 
Tht principles of erosiol control are well 

known. Their application. however, is site spe

cific, and much organized and unorganized 

isis for (lecades or evt'lt cnt,turies. WVi h tilt' research has identified effective practices. The key 

ilitioduction (f intensified cash crop agriculture 
by colonialists, erosioii increastd and was recog-

itized iintit' first half oftt' e 2001 cent ury as a 
hreatl to tie stistainability of agrictilttre. LIaws 

wil' titt'd to folt( [lillrs to ust' re(oill eid'I 
t,li(SII (OiiirO practi's. Although mliaiiy Of th 

irlaticts wt'e eltcltiv'e, adoption by coercion 

generelated resistalice. That resistallice h'd to wides-
ald rtpudiaio (f ('(ise'rwvationi as a desiralte 

icasuir after indence. theindle Rcently, 
olvious danage erosion has done and is doing 

to application of recommended practices is the 

a ittitudof tie farmers. If they are convinced that 

Ihc newlipractices increase yields and do not 

increast the risk of iroduction, they will accept 
ttlieIi. If tilie retquircd labor to conistrtuct terraces 

and other strutlctues lots not bring increased 
yields imniediately or increases ti risk, the 
ipractic's will not be adopted. Long-term benefits 
are of little interest to people who live from 

harvest tol harvest. 

RESEARCH NEEDS
 

The asst'ssIni'nt and prediction method ties-

Tribd )reviotIsly is initniIded to serve as an 
tnliergtlncy iciiastre'. Fornulating an evaluation of 

it' nagnittide aid severity of soil erosion and the 

relation of erosion to potetial soil Ilroduclti'ity 
through use Of a structut-et inforimnt'd opinio 

analysis is usatisfying. Data are needed to reduce 

th titucertainity of tht' results of an assessment 

and prediction exercise of this type. 
Four kinds of actions aret needed, in our 

opinion, to obtain aI better understanding of the 

wind and water erosion situation in thie develop
ing counltries of the world. First, there is a need 

for long-term research experiments to collect data 
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on runtoff, erosion, occurelnce and particle Con-
position of dust storms, and (rop yiells over a 
long enough pleriod (a least 10 years) to he 
ielesetlti\v' of clitnalic variations. Obviously, 
Ihe experinlents itslst le coductled al well-
(stablisleid iesatlhi ,tations I() hll) inisiure cotili-
ntit\'. :\ iong I ie ('tlidat' lescalch statiOns it.(" 

those op)talt'd by Ile (olsullalive (roup for 
nelnaltonal Agricultusl Research (enlters such 

as the litltetalional histiltlte offi'ropical .'\gricutl-
tllc (IliA), iltt h1ertialiottal Crops Researcll 
Inslitule hor the' Semin-Arid 'lolmics (ICRISXI'), 
the Intetltittloal Livesto(k Cenie fot Aftit 
(II.CA), and tlih tterriahional 'linterfor. \glicutl-

Ittal Research in theIl)tv ,,Aras (ICARI)A). l)ala 
)I tIhe om tllell(' of dust stolls (01ld b 
oll ( d t i ti'lyat slalios FIaticilillig il tihe 

'Aotlhl \t ,ctleo gical ()gauizaloll (W\ O) tlt-

W01k. Simpl visibility obsetvatiots ale adel(ludt' 
o Ilovid(. Xl't N. usel itilorialion. Certain 

siallois (ml he eliquipped witi witid erosioi 

sattlpls to ttillitl (XlxdtI( the itibtIllation base. 
Se(otld, ItlllltioIls sholl-Ilin (3-yeal) Itsatlth 

IesIs otn titajol soils and (tlils ate ti'(le l itt lhe 
various ;N:gO'(ologi(al / IC'S. liose C'xj)Titt'tls 
itcd not be ieavily itistit1tnite'd. Sinple (tIt-
lion (ervil.s hot (alilulitg seditititl ,td dust and 
tot i aslittI g Iti lof floi p o c(wd piols at 

Iesecill statio Is, aoilg with tnciesttting (ll 

yiI his, would be suilfi ieul. A useftl addillo to 
lscal i Iols is Io cslitlltl Illc ('lo, siotalt of 

ft tilts' filds by (ttl i\tti\'e (titlria su(h as those 
lIts('ilbd iti th Ih S.1).A. Soil Suitvey Manutal, 
thOtn (olltc 'ilds al halvest liti ftotn tefireseti-
tativ pal s (f fields (Schelti tu ill., 1985). Where 
Iossillh', ituilliplh N'eal Ist, slottld b riu on the 
satlie fihlis sitIIc ill'l' osiot-lloductivily tel.liot 
hreqtuenly varies with seasonal wetness ot dry-
tess. iItrplttllaton of sholl-lill I 'sts iust be' 

(lhoti (atiliously Iut ill' data ollaitieid (atll be 
usdlnl ill onlhtitin it Ittutitng Ihe validity of 
lsiitlat's. Fuirlliertitr, Ilcy at( l()w-costl tests 
that It(' itI]tiivl'lv 'I' i llllt whil't well (lesigned. 
Sliotll-lori elosiolt-ll)(II(lilvity ('XpI'tlitltlts oil 
rISM(l slitilis and ill fallils' lields (onlld be 
li siibjcet (If l iesis t('s'al(h fot M.S. (hegrte 
cantidat(s at loth ilational and iI'('5lttinvlrrst-
iis. Tis arraligliilll ,.otilh fit nli~t'y Into ,a 

tlaililig systetn llat has stiletils goitig tvetsea'; 
fot tlil degei.'s Iill doing Ihieir lsearlhi al hoite. 
Stilc(ssiv'r sttldlls co l (arry (iti whal would 
becoltiIc lotg-tlleri cxpet('itinls. Wlhete erosiol 

XIlltrinltils had Iltn (ottlUt'd yearstago and 
the silr abatidolid, stl(ttlll cold inivestigate Ill' 

changes that had occurred in the initert-ling 
years. Such studies could be quite inistirctive 
alout long-term imlpacts of tosion. 

A third kind of da chllclcion is lot wal: 
crosiot ol. h is till. sitil'si of all and utiilizes 
a well-lcsted methilloolgy, a d(i("e all'd the 
B(l'rliat d-tpatl- h (tBerland and Parr,Ini Ittlltliec 
196l). While it was built to II(asttlt infiltration 
in a otte-tuee1 slua:e all ;uy'.vh('re' in a ficld, 
Ih( d(le'i call easi\ lbc modilied to capture 
sedittlettt ill thle itlolf. Tle mtlhod is tst4'fu for 
making (ompatisots of ielalivc erosion raes 

n difhcrenlt soils and andtiiottg lind tretmlnlslls, 
for Icerililing the miagniltide of itlletrill (-tO

.,iot. It does not duplicat' standard erosionl [)lo 
datla bec(ause of ilte small distatce of sutrlac(' w~ater 
flow. It tetquirs a vehicle capable f calying a 
te;lively small iniotll of watlr .llfficietl to 
satuirate the' stcial e of the otie squar' llilteIr of 
soil. Numcious Itsts cin l (onductcd iti a few 
daIys. 

Befote any of the field ('Xl)eitII'ins lt tmidt
lakell, lairly illtilsive local soil ttapllittg shouild 
be dlone to iassilt Ihll Ihe stis ale t('l)itstltatlive 
of larger aIias and that1hll( soils la\e eell 
chriaacteri/dl it sifficitil dtil ito ('htale theta mC 
b, filted into a classilicaliol sysItIi.

W ind c'rosilo lild tsls I)it's( l a Iiot (ific lt 

ipilobletll Iliat do walr erosioti (esIs. Tli pt itci
pal .ctasott is Ihal lie lols to qu:tlttily witid 
('oSiOlt wO'W tiol evtn available tIitil aftet 1983. 

It Itcttll years, dvelopitlil of Itleasuriltg devics 
has progt(sstd to lhel point Ihal it is now possible 
I) 'walliatl Ihe ilagitude antid extent of' il 
itillttt of witnd (osion oti soils, clops, and lhe 

ltivtloilc('lt. Obviously, it will be iatny yeats 
belole thete will be a signitficant atilltiit of 
eXpeituetital data availabl frot tsts coltclteld 
Ilitl(hT difflentetit (tolopli, dt(vitotllental (oi

(liinots. Illilt' talltitii, (lailitaliv(' iltastlh 
Iicills (If Ihe tulttibe, freq(tetiicy, itnl'tnsilv, adl 
duralili (If dust storis and aialvsis (If the 
c()llht'(ld litt illes to i(ltitify tIh' soultc' and 
(ltlijiosili ll (If the 'tlrded ialltlial would be 
vailtabl' ill evalialittg the sigtlificatice of ihe 
IIrobih'il. 

]Fourth, waler and witid trosion ll hls offer 
griial prmise as Illiiis of' pid'ting iwailllby 

a((ittitl' sttillial's of soil (tilsioll ntit ai wi'de 
tail (If clitiatl', soil, (itl), nid tolloglaphic 

diffetletces. Ill ite hilIg filt), teliable miodels are 
absolutely essetllial Io handle til' tinatny erosioln 

tlid llodutivily vatiables al a tIoletaih, cost. 
Physically bascd iiodels presetntly under d(ehl)p
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men, such as lit1.U.S. l)ep;aimeni ,,IAgricul-

Ilhot"s Water Erosion Predictioul Project (WLPP) 
,id thie t(Wild Iros it Pred ict ion Model 
(WV.P,\l), should Ibe a (onsidelablh improvellelt 
o\,r th. ,oil L.oss l.Aujiatioi,itiver, (1SI.I:) 

Wd (the Wind IliosionlEquation (WQ). The 
latter mdls hlav( wolkeld well in the teinpellite 
/on1cs but Ihthre have beii difficulties inI emfloy-
ing thecm inllthe lopics where rainfall (rosivitits, 
crops, and soils differ mairkedly. Thy same 
hadiuj Lftes the SIALN\SA (.Soil I.oss Estilia-
ion ,and ,loititoling illSoutlieril Africa) model 

developed illZillbabwe. l)splite tile minimum 
amount ftItsting (f SI.EMSA, USI.E, and WEQ 
il lie tropics, t piovide first111\ ialy be usftil to 

approxiliations of erosioll sevrity. 1he 1 SI.F 

(all he quile useful illWest Africa (Roose, 197fi), 

and elsewhere if its factors are modified to reflect 
local cropping coniditions. No other models have 
been shown to be better. The modelling effort 
should bc closely associated with Ihe long-term 
dala collclioll eXl~rimellts ineilioned ireviously. 

For estilnatiig ploductivity changes due to 

(losiol, the bst available model ilay be lhe 

Irosioi-Productivi~yCal uilltor (EPIC)Index 
(Williams and Renard, 1985). EPIC is routinely 
tisetl illtheliperiodic natural resource il,citories 
of the U.S. l)epart ment of Agriculture. Vhile the 
dala reqluirements for running theil modll illits 
full coifiguratiott ate lh most developingmoretI. 1 

()Illits call supply, simplifications have been 
d(vised recel itly that mally givc uisehil estimations 

of the erosioil-productivity ielation ill places 

whert the data bast is more limited. 

EROSION RESEARCH PRIORITIES
 

Sustainable agriculttiire is impossible if uncoil-
trolled erosion is allowed to dstroy vil soil 
resource upon wlich all agricilluirtc depends. As 
it is now, altbsmllly small a lotli ( da a hs 
beein ((illtctd that (liretlly relates to soil erosioll 
and the associated rcdluiltm illpotwittial soil 
produtivity. This is ilil( as wellof develotp)d as 
dvetlopi lg cIllictris but the situititn is tn uch 

1110r ute illdemvlo liig ((Itlrie's wiere po1l) 

lationl .r(sst's, lp"etlly, antd low agricultural 

prodllution 1ictl)relt itllne(lialte llhreat. Furtller-
Itrt, whlat d lil are, available re ustially hidden 
awiy ill sorrt' long-lorgottt11 fi'le. 

Ill 	 view teilr soil poses,(If hilard crsin we 

fmls . tle h cseach( priori!is:fllowing 
.(OIlate, anaIyze, syn thlesize, alnd illterl)ret 

availabl( researchI illforillalioll (I (rosi(ll 

and soil iploduictivity. 
2. 	Compile best available (stimales of lilt 

tx 1(1 t ;llld severity of soil erosion and soil 
lpr(Iltlctivity loss. 

3. 	 lInitiate Ilong-term experiments to assess 

(lrsioit-podtIctivity relations and to evaldu-

ateI yield-increasing technological packages 

for their producltivity, sutstaitiability, and 

risks of environnental pollution at different 
levels of inputs and oil sites representative of 
major soils and (ccologicill regions. 

I. 	Assess e(onoiic cost of soil eiosioll, on-site 

ad off-sie. 
5. 	Establish test plots to molIor soil erosion 

and )rodlctivity loss oil sites replreselntative 
of major soils and ecological regions. 

6. Conidtct research oil relation of soil loss to 

changes ill Soil properties affecting soil 

iproductivity illthe semi-arid and humid 
IIopics. 

7. 	Develop soil conservation and yield-increas
ing practices suitable for erosioit control ii. 

tile senii-arid and lumid tropics. 
8. 	 Develop low-cost metlods for measuring soil 

erosioll. 

All importan t area of sociological research that 
needs sltudy is farmers' I)(rceptions of erosion and 
its impacts. For coiltrol to be achieved, farmers 
inu1st be convinced Ihat thcre are benlefits that will 
accrue to them. If no such Ineefits ale apparent, 

goverllnelts viii have to induce the farmers, 

through some kind of subsidy program, to carry 

out tlie colservat ioti practices. 

OFF-SITE COSTS
 

There appeals to be little information on tile 

off-site costs of erosion illAfrica. It se-nms likely 

that the samle off-site damages occurring else-

where, such ils water polltion, air polltion, 

loss of reservoir capacity, increased flooding, and 

flood plai i sedimentation, are occurring in 

Africa. Off-site costs (If both water and wind 

erosioI are several times greater than oil-Site costs 

iinthe United States. The situation may or may 

not be similar in Other countries. 

The significance of high off-site costs, insofar 

as erosion control measures are concerned, lies in 

tile importance of reducing erosioll wherever itis 

excessive, not just where erosion adversely affects 
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crop production. ,aumers istially will have little 
reasoti to rCdurc' ofl'-sicI damages un1less they 

thellmsel\es ru'cive solme' direct economic belt.fit. 

SUSTAINABLE 

Mmany deiinitions of,, istainiable agriculture 
have bci propo sed. No one definition satisfies 
cvCrVouc but tlicic probalbly is hair ; grctilei Ithat 
suistaiiialility must insure that lKd production 
caln bt contilllied indtfinitely without destroying 
thc ilattral resource or econmiic base which 
stuppolts it. For that to occur, each acre of 
agricultulal land lust be used within its capalil-
itics and treated ill accordance with its need for 
protecltiin itid imlprovement (Troch et a]., 1980). 

(lobally, soil elosion unquestioniably is the 
dominant threat to stustainable agriculture. No 
miracle of planl bree~din€g (an elimilmIe the nleed 
for adu ltte available water and iutritnt holding 
caliacity ill solIs tlscd fo? iaiiifcd cropping. Once 
the rooting ho(f soil has ben reduccd(dlth a 
bdow a critical level, tlic long-term Iproductivity 

will bc iillpairel for the foresecable future. 
Achieving suistainable agricultue it; developing 

coilitries cXliterieicing sig nificani erosioti (lai1-
ag's (all bhe difficutI. Raitely. if ever, would 

financial aid ltiiiiaii resolilces Ie immediately 

Gov(11i11 -tlls would ineed to bring about control 
through the use of subsidies o the imposition of 

piiiallites. 

AGRICULTURE 
available( IC toidertak( a comprehnisive soil 
conservation progiam. Cloices must Ic iade. As 
IFiguire 2 illustrates, conlintid erosioni oil soils of 
low initial pr)oduc(ivity would bc expeced to 
retlui crp yields less than coiltil iied erosioii on 

soils e,( ediuitu or high productivity. Howt ver, it 
also is likely that the low productivity soils arc 
larmcd bv the poorest illeillbi-s of the rural 
society, vitli the least rcsotuces available to 
coiitrol elosioln. On the otlier hand, the highly 

rodicti e soils prolvbly are farmed by the 
wealtllie segilleilt of' the populatioin, with the 
best ability to inslitite coniseivation practices. 
Equity €I.]s for helping the poor but efflciency 
calls for ilotet ing the good lands. 

Ailollu, potential dilemma is wlther Iblic 
hmids slihIll bc (XFi(i'l(kd oil Ii)ot.ctinig the 

highly jIrodtlctive soils froii possilile future 
crosion as oplposed to protecting already-eroded 
lands tr,,l fuurther &cgradlation. The first option 
repireseil's tie most efficieii use of scarce funds 

but the src(lid is more elnvirollntallitlly desiralle. 

DATA UTILIZATION
 

Mtli cni bc done expeditiously and well to 
assess and , iItle occirrence aind severity of soil 
eroioMi and its impact oit soil pr,duitivity, for 
reg iouns and nations. I'lere is a proioumiced 
ab)scice oIf qtia ititativ data oit lie status of 

crosio Iand ii crosioi-l)rodtuctivity relation.a , 
-lowevecr, there is ;a wealth o(f qumalitatiwy knowl-

edge abo lt tlhc subjecl posscssed by lirocessiiaIs 
and laymci having field experie'nce. The pro-
i)ose~l strttM(ired in formed opi n iou ahalIysis 
rclircseilts t tcliiguc that utiilizes the best 
available infolrmation to c(onistruct erosioni and 
erosiip-lorirdlctivity mIaps rapidly. Planners and 

niaiagers ned that informatioin if they are to 
makc intelliget dthcisions oin the allocation of 

fi tancial aid human resourccs. Vailing thecates 

facing serious land degradatioi i(Irolle Ils. In 

most cases, it is not tiecessaiy to wait for more 
(ltiatititativc data ill order to initialte an effective 
conservationi program, if such a1 program is 
niceded. 

The in formed otiiion analysis would identify 
several categorics of (rosioil. Am ong hiese catego
rics wotdl be thec following: I) erosioni rates 
toheralile, 2) erosion high but pridutctivi ty loss 

low, 3) erosion causing reversil)e productivity 
loss, l) erosion causing irleversible l)roluctivity 
loss, and 5) erosion damage low but thrleat to 

productive lands high if erosion contimties or 

iticreases. Maps would show where the diffrent 
categories of erosioni (icurrc(l. ThIey would allow 

conservalio neaslires to ic largeled to places 

to acquire deliiitive qutititativc data on thhewheethe (:(ostAxiefit ratio was most favorable. 

erosion tIol)l.Iu is iiuaceFilable ill countries 
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