
Oft Troptn!andw!rt, Beitrage zur tropischtn Landw!rtschaft und Veter!niirmedlzln, 

101. Jahrgang. Oktober 2000. S. 101· 118. 

Comparison of Three Water Erosion P."ediction 
Methods (lJ7es, WEPP, USLE) in South-East 
Brazilian Sugarcane Production 

G. SpllnJ\'ek' l, O,O.S. Bacchi", E. Schnug", S. B. L. Ranieri" and I.e. Dc Maria"" 

Kcy words: Erosion prediction, IJ1CS, WEPP, USLE, sugarcanc, Brllzil. 

A.bstrnct 

Soil ~ros ion is the main degradation process in tropical agroecosystems. Soi l erosion 
ra tes shoultl be considered in land evaluation and conservation planning assessment. 
The methods available for erosion prediction are nut sufficiently calibralctl or \'al idat~d 
fo r tropical sui Is. cl imates and crops. Thus, tliffcrences in estimated soil erosion values 
may be e .~pec t ed, even ifcunsidcring the same input data. Three soi l nasion estimation 
methods (USLE, WEPP and l.lICS) were applicd tu thc samc watershcd I:ultivutcd witl] 
sugarcane in Southeastern Brazil (ncur I'iracicaba S 22 Q 38'54" and W 4r45'4U"). The 
absolute erosion ra te values and the differences in thespalial distribution were ev~ lu

ated. The ove mJl results suggested that there are important di fferences in soil loss est i
matcd by the three methods. The differences occurred in both, mean values and geo
graphic locations. The sequence of mean soil loss values was USlI~»"lCS>WEPI' 

and Standard deviat ion values USLE>WEPP>,llC'I, indicating that USLE predicted the 
highest erosion values and spread out over the widest range. The poor geographical 
coi ncidence of the resul ts is evidence thlltthc values result ing from none cal ibrated soil 
erosion methods shou ld be considered only as qualitative indications. The method se
lection shuuld consider overall si te var iability in relation to known sensit ive method 
factors. 

Int roduction 

In tropical agroccosystems, soil erosion is usua IJ yconsidered as the main land degrada
tion prrn.:ess, especially if land usc is intense (1..11 1., 1990). Soil e rosion can redul.."'C crop 
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piodüclvty, cilhcr due 0 soil degradalion or nuricnt deplction (hRsoN cr al trr0).
Thcrefore, soil crosion nes arc usualty pail of üc inirmaljon to be considered rbr
land cvalurlion underkopicälc!ndirions. soitconscnationplannin8.l.nd üse tcchtu
o8y idplct assc$nont and lhc evutuarion otlhc susaiDabilny oiag;iculture are ex!m
ples ofßsucs lld rcquhe crcsion eilinations (PJMIN,EL el al 1995; CL.^RK et al r985).

Soil ercsbn evahations in large scatcs, lbrcx.nplc rn awareßhcd, can Dot bc based on
or tu r  mo.u  (mM'cüc  r  mcrh , ,JJ t ,8 i .  

" , re l f i1 i .n ]  ,1 ! .  taaJr  d1J  11  - \ !e . . \ r \ . . . )
l , rdh  r ,  n r t {d l  \2 ra l { , i  r  ' tD \ \ rk .  .  Ä  O{ .  \ \ .  t . r ! , i , .  D Icc t  nh  1 . r  r ( i l  n . \  kuu tJ  | .
d . . { - c r c n p l ! \ d d o ! l t m c r h o d . i i : J t l i r g j n . e n : c t e * . r n J r r F f r c . c l r r r \ ( \ a t u . . .
r r c r e r r c . l n d ! r t 1 ( \ c r o r d i l i o n s . \ u . t e r o . : J " ß u . u . r i l \ ( . r i n r . r 1 J . l t . i r r L d J , , t l ( , t r .
I  n r \  c  ( r  s  ̂ n  r i , \  Jc r ,  rmrMlor .  q r  d1 | .d t \  c  Dred chvn\  1R d$r "J ,  l_$c  e .  rm,  i iuns
1 2 \ e l o b p h o . e d o r m . d e \ o  n n d j l r r - 5 s c s m c n l " . , h r u u g h , . c :  t r t . , - r  r " o i . . I h u

Thc Univcrsnl Soil Loss Equarion or USLE (WßortrrErrR & SMrlr, t97g) is rhc no$
ü mn, (k \ i (  {1  i r r r  .  { l  ( rusr^ .  p re ihcr jon  mf th  ,J .  M. )s r  o .  lh r  suhsequ(  n r . .d r is r i c
hd . . r  \u r l  i l  i ! ' i n  pFd i r i vn  m(rhods  1  c  bx fo  un  or  hnc .orpncrßut  UrL t  (R.  \a { .
& M^usn^crL 1990; FosrER, 1982). Howevci sedünenunon can nor be esrmlrcd wih
USLE.Te WM Ercsion predictioi prcjcct or WEpp(FhNAa^N & NhilNc, 1995) h
cohccplualydiffclcnt bccause ir ß apru€s based $it erosion predicrion mcthod;.d
esLhales scdinentation as wel. The ,'Cs fatlout redhkibution analysjs ostimäres ero
s i o l d r e c r l \ . b a s @ o n s o i t '  G n u v n y . l n t m c r n o J ß s c n s i i v c n o ; o n , ) r o , o i t r a . c -
na l  ,cd ishbu jun  üd  . r r t  e ,o lon  bur  u  o rhe ,  pn tsd)s  su !h  a j  l .hs f .  { ldp iog . ,1J
, u a d c o l { n c  j o n r R ,  

|  {  M ( H - \ $ .  t o a 0 : w . . . . \ ü & O . r ! .  t q , l ) .

Al Lhrccmerhods frave bccn vatidated under specific expcimental condnions, usualty
J ,mmred l . rma\üeder4ond, .a resur i , to l  n f  umtor  s imutako F inHt (w: .  cv  1 . ;
&  5v  r , .  la78 :  I  ^ \L  e l  r l  q92 .  Rr . r  r .&  M.  Hr  ! ^ .  lqoo l .  t c . f  o t  th r  nc lhods  r . .
b r<d^o.  d i l le ,e f t  Lhm'd : . - ]  dssumor io i \ .  and i r  p " i l  . . r imrer  d i te renr  td rd t r (  re r .
,u r l t s  cqrm^tc \  \o ' t  e r  qon ro tes  MPP arJ ' - ( .  es t rmdte  ercsro" ,  ld  Jcpo j thn
mles). The equarioi parameteE ibr USLE and WEpp as well as dr sarisical troce-
dures lo con!!il rrTG activiry in erusion rates, werc determincd in lcmperate envüon,
nenls, mosüy in Nonh Anedca dnd Eurcpc, undcrcomptelcly ditt$enrsoit, ctimare,
mJnJec | t rFr  -nd  tu l l Jur  L  J fJ i ra  rs  t r , . -  .Fc  t ro taa t  .eg in1 \ .

Probably, bias imposed on merhods res!lr iiom boLh. differencesin lhco!ctjcit assump-
lionsand exogenoushndamental databasc! whcn apttiedloropicalcondilions. I.he;e
bias may yield dificrences in e{imdions. evcn co;aidedig th; sanc input dar.. The
änalyst oilhese dificrenccs, in nasnirrdcaad seografhic r;cadon is a sr;p bNard ro
lcdrn aboul n€thod perfo!mancc.Tbe detjntion ofspecificconditionswhe;c thc rcsutß
r r .m one or  o  h r r  c -o ' i , l  p reJ i lon  mr  rhod ma)  h< n  u ,p  , ( tkb ,F  d . \o  J lpero \  ,  1
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lh0 ohjrctnc ofhil nudy \as lo dclcminc dil l ircnccs i i soil crcsion prcdicrnt pil '

l .rns tun rrrcs l iLk\i rcdisr,ibrrnh änxlysis, USI-E xn(l w[lf in i walershld nilcn

\ncll culti,atcd $ih !,gar.tm0 in !rLvi1. conditions uodcr$tich none ofthcsc nNdch

s c r c  d c Y c l o r d  o f  ! d j d d e d .

I }I i l ledll rnd N{ethodt

The slrdJ area is i 6 ha txn oflhc Cc!0irc wdebhod (2,200 fO krcahd ar thc South

or(cm pail 01 l l. lzi l (hacicibr) \ri lh ccntrd coordhates ol S 22'ls'54 .rd W

r7'4:-l(r '. Clinilc, accoiding h Koetrn r.ldssil icrln)n is CM (llunrid subkot'cd

$ i t r  a  d ^ , * i o l c r  a n d  l c s  t h a n  3 0  m m  r l i n  i n  l h e  d r i c n  n o o t h ,  l h e  l e n p e r a t u r c  r n  { h 0

lotre$ nbnth is b{ond l: 'C rod n, Ihe colde( hck)w ls'C). Thc S Jr.pcd iopo

pntlles lavc a ncari dopc !! luc oi l6 % (80 % ol thc .onputcd slopc l l lues {ere

bd\.en 5 and 25 9i). Tbc soil, an Ae.ic Prl4idull {Soil Su^'ey Sklf, lt)90). hrs r

${rcc h}cr vilh 70 % sahd dccrcasing lo -t0 1z in (hc $rbsuda.c tsr horizoD. Local

rnd ovdil l lard use is prinrry i.kdsne $rgarcane tndudn)D (4.8 ha or 8l) 4 i l  lhe

silr rfd 50 ti regirfdly). In rhc ccitl l  pail oithc a'oa rn lbandoncd plnurc (1 : ha) is

r.l ing as x bülhr {rip (f igurc l). Frs eri l ercsh is cvidenl bv a tl isaic ol coltrs.r

thc surlit.c crlcntirg lroD grrl colß nl thc bp slopc positions clafaclcrizing thc

origi.al sudlce hodzo. lo srnrng Icll)w colors lornr thc Bl horizon. oriSinally al lhe

dqlh of 1.0 N. d i lrc Drid sbpc. Ar lhc cnd ot rhc skrpcs aDd undct pailurc. a dccp

suil icc usnrcrured sand! horizon, indi.alirg rcccnl dctosil ions, donrin{lcs Fph.ilr

Sugamne

I Pasture

+ Soil sampling poinls

- Soil emsion fansecls

l i j g ü r e 1 : s t r e L o c a r i o . , s o i  s i n p l i r g t o i i ß a n d s o i l e r o s i o i l e s r l n r a l h n t a n s e c r s



erd gullics arc cuifently nanifested at thc cnd pail oithc slopcs. Eadh roads, made of
soil naterial laken oul of lhe site. welc build around rhe area ro allow mechanical
sugarcane haryesting and kanspodätioi.

Th€ ''G nethodolosy was äpplicd according ro wallins & Quine (1993). Samplcs
wile collcctcd down to the depth of0-8 n. in ordcrloincludc all r'G prcsent in lhe soil
protiles, on 6 transecls wih a dislancc otapproximately 30 m berween sampling posi
tions (Figule 1). Thc LrlG determination was performcd on a Canna spccüonetry
equjpmenl (det€clor model CEM 201808 Pop Top EG & G OruEC, associared k) a
Duld'channel analyzcr;1.0litüMainclliBeüeßwith colnling tincoi201024 houß).
fteconveßion orlvßinventones (Bq m 1) inrosoil redistriburion (Ms haryearr) was
calculated by a proponional modcl as dcscribed by wallins & Hc (1997).

Slope infomalion tor USLE and WEPP were €xkacled ftom a topo8mphic contolr
nap scale 1:10,000 with an original venical rcsolution of5 n, interpolated to 2 n veF
dcd rslution usingClS kianSulationlools. &enly fivesoilercsion e$ination taoslq
iollowingthe nalural sutrace.unoffoutfloq were defined for USLE and WEPP calcu-
laiions. The USLE was applicd progu$ilely 10 the inteßections oilhe contour lines
with each one ofrhe 25 elosion cstimalion hansecrs (Figure 1). For each inrerseclion
segment lhe USLE dopc compnent ß was alculated according lo Foslcr & Wishneiet
(19?4). ForWEPB thc ahitude Zvalües weie convened in rclativc dopc valuca using
an intedaccprogram torbrilding thedope inpur files. Local climatic data lion daily 30
yea^ rccords were used ro cdculale usLE and WEPP clinate jnpuls. Tho usLE R
tactorwilestimated as6,15 MJ mm har hi usingtheprocedur€s descibed by hmbardj
& Moidenhaucr(1980). The climaleinput filc lbrWEPPwas generated using CLICEN
ver 4.3. (Nrcßel al 1995) runninga 98 yearsinulation. Soil erodibiliy fo! USLE (K
factor) wöbascdon cquationssuggesledbyDcnärdin (1990)andconputcd frcm ana-
Iylical resulßdetemined from soilsamplescollected atthesamcNsiliois as tor frcs

aclivilymcasurehenls, iosultingin avalucof0.0285 Mg h MJ' mm I. Thc sancprccc'
durc was used tormPB computinglhe soil inputfilebasedon thc internal equatirns ol
WEPPveßion 99.5. Management files forsugarcanc and pastu@ for WEPP wcrc com
puled usinS the 99.5 veßion shell. fre cover and nanagenent laclor (C) änd sDppon
pnctice factor (P) values tor USLEwere based on rhe sussc$cd valucs liom Dc Maria
et al (1994). The ombined C times P values wcrc CP = 0.1533 for sugarcane and
cP= 0.0080 forDaslule.

The cIS procedufes werecairied out by means or mnps(Micro Imageso) versirn
6.2. Atter soil ercsion deternination, the values lepresenting the sädpling poinß lbr
'rrc analysis and the inteßcclions of the allitude contour lines wilh rhc 25 hansects
edablhhed by ncans ofUSLE änd WEPP hillslope veßion 99.5, werc Seoreftrcnccd
usingan inledace prognm and impoiled iorrhe interpolation calculations inlo the GIs.
The int€Aolalion proccdure 1o tanstorm thc data to lasterlbrnat (1.0 x 1.0 m pixd or
354 lin€s x 348 olumns)wasrhesame for all three nethodswhich wassquared inveße
dßlance linea. inleryolation. The diffcrences or residues for all nodel codbination
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("_Cs minüs USLE. ''JG ninlsWEPP änd USLEminusWEPP) wdc calculard by
subhaclion ofindividual pixel valucs. General $aristic mean, standard deviatio., dini

nlum and maximum vahesfrcm soillo$ andsubtaclcd amountswerecalculatcdbascd
on thc conplete set ofinteeolatcd values. To allow a geognphic lepresenralion oflhe

re$ills in lornr ofmaps, rhe values wer€ grcuped in inteNals as shown in Tablc 2.

Nonc ot rhe adoplcd Delhods were calibnted or v.lidated under lhe lillage, soil and

cLimalic condilions ofthe invc$igalcd wate6hed and thcrcwcie no experimental soil

k\s data avrilable. This scenario (i.e. lack olnelhod calibntion or cxFilmental soil

loss data) can b€ considered ils lypicrl tor land use planning under üopical condiions
(cR^^r r ,1996)

2 Resulß and Dhcussion

Tahl. i drows gcncral sdistic lesulls oteach soil ercsion prcdiclion ndhod and lhc

dilTerenccs (subkactions) beiween them. Table2 shovs rhe soil crosion and nethod

suhractbn ercsion rale classes percenkges. Thc mrps wilh soil loss aid subtaction
'äloes divided in clasesalc prcscntcd i. Figule 2.

Thc overall iesullssusesl thallhcre at inpoilantditrerencesin soil loss eninarion 1br

the lhrec methods. The differences occured in both. mean lalucs and geoSlaPhicpcr

fomancc. Basic ncthods asumptions could beasociated to thediflercnt soil crusion

eslinations pallerns. General $alemenß on nelhods applicabiuty wcrc suEsestcd A

dclailcd dkcussion on specific äspecls olthe mclhod pclfornance and differences lol

JSLE 52 t9

VETI 3l

Ditrerence brween m€üods

Itcs-usLE

"cs,wEPt 76.8 23.2

ISLUWEPP 331 39
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The sequence ofnean soil los valucs was USLE>>i]G>WEpp and standrrd dcvia-
lion valuos USLE>WEPbrrrcs, indicaring thd USLE predicted lhe highes e.osio.
values and spread oul over the lvidcst rangc. Thc USLE has a very ligt sensitivity in
relätion lo lhc ropographic facr(n LS (RßsEet al r99t). Oveipredicrcd USI_Esoil loss
esnmalons as comparcd 10 cxperimcntal plol latuos wile doscribcd by ftmäs &
O!linho (1r94) in Poilugal. USLE starisric database, uscd to deeelop lhe cquartu.
panmctcsj was bascd on u.iform small plots (- 22 n long and - 3 m $idc) unde.
$ngle managenenr exFrinental conditions. In lhcsc ploß.onc or hilc dcposnlon ß
cxpec ledscompared to rea l lonsorcomplexs lopes  and managements iudbns  . lhc

lack in considedn8 sedinenrarion and the heritaSe otrhe cxperincnlrl condirions of
USLE dove lopncnt  wcrc  lhc  rcasons  Johnson (1988)  po in tcd  ou t  b  exp la in
overprediction in relation ro rrc. The conditions u.dcr which this nudy was con,
düctcd are coincident wnh what has bccn describcd by Johnson (198S) for USLE soil
los oler prediclions i.e. long and comptcx dopcs under dittrcnt managcmcnr pnc-
tices. Thc avengc$ope lenglh fion the25 soil erosion estjniljon trrnsccß (Figure i)
was 129 n (6 limes longeilhan the USLE$andard cxpcrimcntal ptots)wth a minimun
la luoof78  h  and max inum o t2 l9  D.  H igher ( ) i l  b$esr ima l ions forRUSLE or  Rc
vrsed Univcßal Soil h$ Eqlarion, Rcnard ct al (1997) s compared to WEpp irerc
auribllcd to a Iow$ sensiivity 10 crop related taramctcß and highcr sensnivily ro
ropographic factoß in RUSLE (NuRrNa ct al 1990). Aconka$ing land use and nan-
aeemenl pail€!n wnh an abrupr boundafy between inrensivclyculrivatcd sugarcane and
an abandoned pa$urc over$ccp. long.nd conplcx Sjhaped shpes arc favolablc con
ditions torover eilimarions, or il leas, highil eGiotr rate estimations for thc USLE as
comparcd to WEPPorrsrc. Thispodormancc isd;ecrly link€d and herilage fronr the
experimönk1 conditions undcrwhich UsLEqas developcd, iß scnsitivity in relalion ro
ropogaphic and managemcnr facto6and rhelack otscdinenlation prcdiclion.
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nigurc 2: Ceog.aphical diiributirr oi$solulu soil cosioil cninratcd by {hrcc mcrhods

'Ihe 
influcncc oi the erosioi ftlo cslnnatioD metfiod in rclaLion to land usc planning

dccß ionswass ign j t i can t .  Cons ider inS 12  Mg ha 'ye^r lasnoDauyacceptedso i l  loss

tolemncc value (Mccomack et al, 1982) ilre mean vah6 would dcänc thc arca as

.cccptablc in relation to ciosion rales by WEPP(- I tine soil Ioss lolerance). * 2 lides

ktemble emsion ral€s wilhirrcs and -4 lines by USLE. An area wilh a soil sunacc

colo' mosrio showiig laycrs th.t wcrc one beler dccp in rhe original soil profile,

sedinentsoverall spr€ad out al lhe lowil dopesänd lrequenl ephemcn] gullics. is iarof

bci.gcorsidcred asacccptablcin rohlion tocrosion followingtheconnon sense ltts

.ol advisable to relyon quanlilarive results when wotkingwlh crusion prdd'clbn ncil!

ods under no caliblatcd silualions, once it is not posibb to 8uaraolcc accuracy bascd

on experinenral resulls. Extenal qandards foracceptable ortolenblesoil crosion ates,

in d1iscas0, nay anducl to untucortarton common scnsejudgmcnts. The unclearor

dilftrentproblem pcrception dfthc farmetin relalion to a land use Planningdecisnrn is

a mair rcason forlcclnobgy none.doption (FunsaKa,1994).The kicrable value, un'

l t 3



dcrthese conditions, drculdbe inlernal rnd based on common problcm perccpronsor

oilrc. indicatoß such as prcducLivity dcclinc, silliig andwaterpllulion ora!ail.bililv.

Absolule quantitalive soil loss tolennce values, assuscsted by Grossman & Bcrdanicr'

(1982), should bc substilutcd by ljme tunclions wilh present lime erosion tare equal to

lhe csrinated eil rales (SpaRovF( & DEJoN(; vaN LrER, 1997).The plcsent hnrc ercs'on

ruLc. indeDcndcnt 10 iß ab$luto valuc or c$imation melhod, wodld be reduced as a

luncrion oftime, acco.dinglo therecogniionoietosion rclated problcms and ls rcIa

bilil.tion o! revcßion and folLowinsai cxcculablcconsctration land lsca.d manag*

mcnl sralegy. Following lhis proposal, lhe relalive gcographical dßtribulbn pancn

bccomes morc impodanl lhan lhc absolulc valucs yielded frcn lhc crosion csbnaüon

WIPP estimatd a continuous dcposilion arca locared at thc linal 1/3 otthe hansecß.

coincjdenl wjth the ransiLi('n ot sugarcan€ (, Pa$u t dnd wirh lowcr sloPc valucs Thc

la€est dcpsitions, in thß casc. were found close ate! lhe crop hansnion trnSe ol

<  -60  Mg harycarL) ,  and dcpos i t tun  ta les  iD  lhc  lange o fo  lo  -15  Ms harvcdr  a t  thc

' ' 4 d  "  t r r n { ( r ' ( t s u 1  2 )  T f c h g h . e r . i r p i y o t W | P P  o c r o p p x r u _ e t r r :  d n d r 5 (

8rcar difierences frum slgarcane in relalion lo pailrre for soil covet dßkibulion' sur

licc loüghncss and tillagc(Ncanng el al 1990)are the ßasons forWEPP reaclion h a

crop shift. USI.E pedonancc d lhe samc boundary had a les siSniticantsoil ercsbi

rarc reductbn, bccduse ofthc highcr sensitivity to sloPe licLoßand lhc noncconsrdera-

liln of sedine ilatbn (RßsE et al 1 993 i Wrs.HMlrrrR & SMn r. 1 978) fte gcogaphrc

di(dbulion of soii crosion valucs ostimatcd bv '?Cs (Ficure 2) did not iollow the clas

sical and exDecred hend shown by WEP? aid USLE fte comnon sensewourd cxpcct

increasinB cMion rales fiom !p lo down dopc and dcposilion (ot soil enslon rcduc_

t ion)a t lheends lopcwhereapa$u lebuf fe r$dpa*esonasmoolher landsca leposr
lbn, exacllyasshown in tigurc 2 fotWEPPandUSLE ftei3?Gledistibulion analy'

n5  mcrhod i .  a lhough.  r rsn \c  rüorhe 'so i l  rF l \Pc  r  me!hanßm5e g  rcaJ i 'n r lu  _1 t r

or maintenanc€, sudace leveling atterBully fomalion anddownhill plowing(RrrcHrE&

MdENRY 1990). Althcsc operations presently occur in the arca rnd can be considiled

as rcuiiie procedures undet inlcnsive sügarcane cullivation, consequendv ündeilaken

in lhe arca for lhe lasl 5 yeärs. The indicalion of dcpositions side by side olvery high

*osion nl€s al the uppetslope. asshown in fiSu€2 iorrs'G' can nol bcexplained bv

iu l ero5ion büi conccplr o, P,.ces\ theo'v Arhough these PJue'n\ cdn e'ii\ be

undeßlood by consid€tingthat cxac{y al rhß posiion a main eailh roadwas blild lb!

sugarcanc tanspodation and thal tor leveling a road soil malcial had to be scrap€d

ri;m one place (hish soil erosion values) ro anorhe! (deposit'on) Othe! soil oatcrial

novemenis nay explain lhe disribution paterns overalllhe areä(gullv leveling' sec_

ondary road onstiuction) bur rhis inlornation can nol easilv bc asse$cd or reLievcd

alter 25 y€as ofcomnercial sugarcanc Prcduclion. Plobabl} lhis hÜman malenar re

dßtibulion has noLexponcdsoil ourofthe area thus lshorld not. in lhcory inluencc

avoragecrosion rat€ valucs.fte inlemedialepet'omancc ot'r?Csin prediding aveF

age so,=il erosion ratesas codpared lo USLE(foreseen over Prediction) änd WEPP (hi8h

s;nsilivity 10 nonc calibralcd crcP parancteß) mav not be comPlelely casüal
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ft. scouence of absolülc {nodulus) mcan mcthod dit}!rcnces was USLE WEPb>
'C\ -UsLE>t r rc ( -wEPP Pos i l i ve  va lues  werc  obseryed by  USLE_WEPP and
' CFWIPP and .cgalive valucs by G USLE (Tablc r). USLE enimatcd hiSher soil

.rcsion values in 69 % oflhc a.ca ascompared lo rrrcs and 99.6 % in lclalbn b WEPP
' Cs c$inilixsworu higherthan WFPP in 23 % ofthc arcr' Thediffcrcncc clas from

6 ro -6 Mg haryearr,whichwould yield thesameintetrretalion in telalion to soil bss

tilemrcc considcrine l2 Mg har ycüräs a standard, rangcd frcn only 9 % oflhc arca

by irrcs USLE up lo lhc mxinun, bul $ill lo{ valüe of 16 7, hy rrrCswEPP The

dilllrences belween 'r'Cs and WElf and IrrG rnd USLE followcd a t.ndom or kcnd

lcs\ paLrc'n (ligurc 3). Thc diffcrcnccs between USLE tid WEPP (FiSure 3) show a

clear teid, incßasin8 ftom the upFr sl)Pc unlil reachjns tlc maxinrum lalucs ot

> 36 Mg harycarrtonlhc % ilope on. Thc 8!catc.sensitiviy to sloPeparamclcrs rn

relxrion ro WEPP and r gleat sensitivity ofWEPP b crup relaled factoß rnd ls sedi

n rcn ldcnos i l ioncs t ina t ionsc tnbcc lcadyassoc iaLed lo lhcscd i t f t rences  Prcbab ly . i1

ffi

Fis!re3: Coogophical dbtriburion ofdif icreEnc6 bdwcen sil eosion csunalon mcthods
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an inlernal rclalivc soil loss lolcnnccvaluc would bcadoptcd. asimilar i.kryrctalion
of erostun inpacls would be achieved by WEPP and USLE at the upper Jopc and
WEPP would atcnuarc erosion inpacß ul thc mid and cndslopcs.

fte poorgeographical coincidencc is anolhcr cvideico lhrl lhc valucs rcsulting hon
none caiibnred soil erosion nethods should be consldered as qualilative indicrtiois
and lhal lhe targct crosion rätc value has b bc inlernally dclcnined. In ilris cate, llc
cohercnt gcographic dßtibution, the local vad^biliLy in relalion to tnowh sc.srlrle
nethod facloß, lhe kindofoutput ncededand rhc availabl€ darabase should bc ilrckcy
hsucsrose lcc l  mcthods .

The basic asumttionsolthe e(xion predicLion ndhod had asignilicant influence on
bolh, mcan cn)sion ordcposition rales andAcographi. diskibulion pallcrns.

The eleclion oflhe metbod to pr€dic( erosion can influence significandy thc iinal intcl
prebLion of eosion associared jmpacrs.

l he molhod selection shouldconsideroverallsile variability in rclalion lo known scnsi

Vergleich dreier Methoden (u'Cs, WEPB USLE) zurSchäoüngder
WaseErosion im Zuckerrchr.nbau Südosbrosiliens

Erosion istdcrbcdcutcidnc Fakro. llrdcn Vciluil an Bodenfiuchlbarkcil in tropßchen

Kennweite lü.Ercsion und Erosionsanfälligkeil sind däherwichtige Grundlagen Iür dre
Planung und Bewcaune von Aodenschuema$nahnen. Ein bsondercs Problcn hicft et

hrjedoch, das die dereil gebduchlichen Methoden zu! Ercsionsschätzung nichl odcr
nür !nzurcichcnd tür tropßche KimaLcn und Anbaubedingunten kalibncil und übcryilli
sind. Daherslnd mil unteßchiedlichen Schälzungsnethoden, äuch untersonst Eleichcn
ßcdi ngungcn !nd Ejngangsdalcn, untcßchiedlichc Ergebnßso zu eNaden.

Diei Methoden zu' Elosions$hätzunsruSLE (Univeßal Soil bssEquarion). WEPP
(warer Erosion Prcdiction Program). ''cs (Radionuklidveileiluns)) wüden auf ein
wasercinzugsgebiet in Südwcsten Bnsiliens (nah€ Pnacicaba. S 22'38'54" u.d W

47'45'40") angewendet. Dic absolulen Erosionswede sowie deren räumliche Veneilüng
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eurdenbcst'mmt. Gcncrcll 2eiglen ich dabcigroßeUnlcrschiedeewohl in dcnab$lute.

Weilcn ds auch in d*en Veileilung. Di€ Reihentolgedervon den Mcthoden bciinnlci

absolutcn [rcsion$vcdc war USLE>>Lr?CS>WEPB die der Standaldibweich!ngen

USLE>WEPb'rrcs. Demnach lagen die mit USLE geschälzlen Erosronswcile an

höchs lcn  bc i  s lc ichze i l ig  g röß le t  Var ianz .  D ie  nur  Scr inge geograph ische

Übereinilimmung der volhergesaglen Ercsionseeignßse impliziercn wciterhin, d$s

di0Digchnkse nichl kalibricilÜErcsionsnodelleallenfalß alsqualitalivc Indikaloren

geeignet sind. Bei dcr Aoswahl cincr Melhode zu! Erosionsschätzung sind demnach

ldndsclatßtypiscle M$kmale und ncthodcnsPczilßche Panmctcr aufeinandcr
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