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Key \\OtUS Agroew<;y,tem cl..lSSlrlC.JllOll, Lwn Amcnc.J, GIS, SU\ldll1 1l1111tj L md U,,,", 

Rescatell pII01il1e, 

ABSIRAe! 

Over the Idst 12 ycars d d,ltd IMSC of el 1111 Ile, <;0I1~ lnd (rop dlStflbutlO11 h 1, bccl! 1"( Il¡[llcll 

for Latm Amcnca Reeently, SOCIO-econOllllC \ dn,lule, ,uch as aecess .lnd pO)Jul \\\on dcn,>lty 

dnú envlronmcntdl v,lrIdoles ,ucll ¡>; lhe IOCdt10Jl of lldtlOlul pJ.rJ..s, blOlogll ¡j I c,el ve, IIlU 

lllúlan re<;erves hdve bcen ,¡deleo fo(merl) 11m lll[ormdtlOJ1 W'IS used ¡mm 1fI1y lo 111 lkc 

dCCISIOlJ<; 011 COl1l11l0dlly rcseMcI¡ Glven ¡he lílcredslllg dW,lrCllC\') 01 long llllll 

agroecologlC .. ll ..lIJÚ <;OCIO-ceOlIOIlIlC problclll<; llllS d ¡l.Jb I,e W,¡, used lo ,),ICll1lll/c ¡lJe 

sedrcl¡ fOf t[le e[[eCllve, speclflc cour'iC, of rcsc .. lrch mIo more "u,\,Im Illle ,lgncullul e 

Glven lhe premlse tb.Jt .Jgrocwloglc.Jl ploblem> ,md SOIUtlO11 v.Jry wllIJ bolh lhe I'hy'.ll d \I¡d 

social CllVlrOl1mcnts, the appro.Jch \\dS UIVIUCU In to ph.Jscs Ph,lse 1 dlYIUeU ¡ile l(Jlllllllill 

mto 124 cld~ses 1Il slll1ple c!¡mJtlc ,lI1d cdJplllC lCfln;, 1 he rcsultlllg (I..t"e, \\ <.lC Ihe:l 

ovcrlmd wlth rUf,tI pOpUIJtlO1l UClhlty, rm,11 Illcome per Cdplt,l. Jcce" <l1ll1 loe Ilion 01 

protectcd JfC.lS I3dsed Gil pre uetermlncd elltcll1, d short ¡¡<;l of cnVlrOllI11Cnl,¡] el I,'C, \VetC 

choscn PhJ,e JI mvolved ,1 <;y<,tClllllIC ,¡"C\<.,l1lClH of ,lClu ti I 111 U tl\C In c,leh ,UIJ/OIIC ()j IIIC 

SIX selected c1,¡sses Subzoncs \\ Ilh SllTIIIJr cnYlrOnmcnts ..ll1d land uscs \\ ere glUél pcd In 

dgroecologlcdl c1usters rhcsc 1Il turn \vcre c\edlu ltCd fOf rclevance lo cu,rcnl lIld fUll!:c 

CIAT rc,>eJrch By tlu>; mClhod JI \1 1, l'o,'lblc lo qUlllllfy jllc-dc!Clllllll( ti hjlLlI, 01 

sustamabüny problem, ba,ed Gil botb enl HonmUll.J1 .JIlO SOCI ¡I varhlblcs I hl' IOll11cd ,in 

11l11nCuldte bd'>IS [Ol dCCJ(jlllg bCI\veLll re, ... Ireh plohkm" J hmc\'u, [or lhe long 1<"1111, 1I 



dIlowó :,y&tCllhlllC COmpdrlSUn bet\\é.en lile prublcms or are,¡, tll,11 h.lVL I C\C,Ud\\_d UJI: oíll\.-l 

,ti e,l~ wlth !>lIllll,¡r env¡[onmcnl or 1 lIJÓ I"C problull' 

llltIoducl1on 

In lhe II';t few de<: ¡dc, ¡Jllcrn ¡lnJl1 ti Igncullur ti rc<;c,¡rch <.-cnlel' ,uch h IIJ, ClllílO 

InterndClOlldl de Agncultura TroplcJ.1 (CIA 1) 11.1\ c h,ld cledf m,md ¡le, to ,Illcmpl lo 

lI1Cred,e [o(,¡j food proÓuCtlOll lo off,el gnll\Jng POpullllon <lml UIO,lIl PO\Cll\ [10\ (.VCI, 

there IS a g!Owmg cunscn<;us lh,tl rUfdl poveny dlld olhcr ,OCI<l1 pIOblc¡m 111 11Oj1IC d 

countncs Cdnno! be :,o¡ved :,olel) by produclIlg mOl e food SolulIons mu,lllld dIle, lLll110 og\ 

lbdt produce., food In d manl1cr lb,\( prolccl, lhe lJ ¡lUrdl re,ource lJ ¡'ie IlJd 1, UllllPl!i[¡lc 

w¡th lhe glven SOCIJ.l conÓll¡On, Thollgh lOl,ll fooó produCl\On 11 ¡:, ll1uc,l"cd, olllcl 

problem'i luve l,¡rgely bccn Ignurcu ur dI ludrc,\cu In ¡hc p 1,[ by m.Jlll'!IC 1111 1¿'IIUilllll Ji 

research These ,¡re vdgucly rcfcrrcó 10 ,15 'suSUlll,¡billly' problerll'i, ,1I1U dre I 11m n (() 11" 

m[]ucnceu by botll SOCIO-cconorl1lc ,IllU cll\lrollmclllal [,lctOIS (DOllgI,I" 1(31) 1 h II 1', ,U(!J 

problcms rcsult not only frolll lhe l1 ¡lure of thc rc\uurcc'i bul ¡[so lhe glvcn ¡¡¡,ti U\( II1d 

lhe socldl fdctors lb.lt unve them 1 hc non rc;,olu!lOll ur 'Iggr .lV,1I101l of IlrC\C pi ublcJll., 

lMVC long tcrI11ll1lp!tc,tllOn, for ';OCI ¡[ \\clfHc, cllIlronlllcnl ti qUIlII) lnu food IIlOdutllIJIl 

Itself 

A problem tlMt CIAT [dCCS III dllClllpllllg lo bro,uJcn Jts rese,lrch ¡:, I[¡ 1I1I OpCI I¡C~ 

III a wlde r.lnge of envlronrncnt<;, bolh ph),IC ti dnd ,ou ¡[ ror C\ lI11plc tholl¿'h dlffclcnl 

arcas nomrnally Imght ~l\[fer eroslon, \he (,IU'C\ ,tnU cffee!'; thiTcr cOINdu Ibly flOm countl)' 

to counlry ,1llU from ccO,y,IClll lO CUl\\,ICIll 1 hl\ 'lIPIH)\CÚ '¡(e 'PCUfIU!, J¡ ¡, bcell \CCIl 
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dS dl1 üb"t..lcle wluch 1I11pcdcs tcchllologlc..l1 SOIUlWIl'i to problcms al ..l sc,¡]e lu gel lh,111 th It 

of the lIldlVldll!l crop II would ~t..CIl1 Ib,lt ,LIt.. "PCUfll coll1plc\Jty \\{luld JlILlluliL III 

lIlterndtlOl1dl dppro..lch Howc\er, over tlle ¡¡,1St clgllt ¡C Irs the elA 1 Agroccol()~,11 ti SIUUIC\ 

Ulllt (AEU) hd'; bccll comJucllng CIOp 'pcclflc Igroccologll ti ,1lIdIY"I'r 111 1 \ Illlly uf 

envlronl11cnts [lekhvJrJ.,. III slInd,lr ccm\,¡CI1I<;, 1\ltl¡ "lllll,¡f 11Ild me, hut 111 c!tllClellt 

countnes led to Ihe hYPolhesls tlul \,here chmdlc, ,001s ,lIld l,llld use were slIllIl,¡r, ¡!le tlpe,> 

of problems tended lo be ~lllllllf 1 bc lllctbod dc"nbcd bclow "UI1ll1l In/c,> olle l!te¡"!,t 

10 subdIvide clUl1dlC, ~()¡js and Llfld 1I,C lO c\plofc I1l1S rcldllOllShlp lIld I II gct lite. mo\l 

lmport,ll1t ;,U<;t,lI11dbll!ty problclm dcro,~ Lltlll AmCIICJ 

Mcthod 

Thc dpprodCh LlkCl1 by thc AI::U \\ " lo el,I'''lf) the contlllcnt 1I dfe I IJI I tl\D ]lh I'.e 

process In Ph,¡se 1 ,ti I of Lltln AmcrJc 1 and the Cmbbcdll \\crc lll.lJlJlcd Jll blo Id 

envlfonmcnld! c1d,SC') 1 hCll, b,l'icd on pre deter 1111IlUI crlterl 1, ,¡ ~Il()rt j¡~t of ell\ !tOllillllil,i1 

c1as~es were cho')cn Phd~C Il WJ;, the <;,\tcm,I1IC dc~CnptlOll of ,1C!U,¡[ 1111(.1 1I,C 111 []¡e 

selected erlVlfOmnentdl cIJ.ssc'i 1 he 1110<;( 1Il1pOrtdllt ,lgroCCOJOgIC'¡! cILI'itu <, (ti el, \\ ilh 

slm¡[df CllVlronmellts dlld lJ.l1d u'c p IttCrIl<;) ,llld thelr re<;pcctll'e problcm<, \Verc liJen 

evaluated [Of relevance lo elA 1 s curren! ,IIlU future rc\cJrch 

PhdSC 1 

The scope of IbIS fm,l plt ¡<,c \V l'i V l'l lt lllcludcd ,111 of I~ltlll All1cnc 1 III WlllC]¡ 

elAT could support..l rCdSOlllble [ole IJI !lltUI ti ll',OUflC 11l111lgel)1Cll! 11m fOllUlu\ lo 
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nlJ.ke certalO assumphOIlS J.llU e,t..!blt~11 cert,lIn Cfllen..! for Ihe C!l'Y¡ranmenl 11 el ¡'"he,llIol] 

flr;t, lt il.lU lO be sllnple ellough lo be III ¡p¡kd U'lllg IV Ullblc U ll¡ Secollll, Il J¡ al lo III 

conslstent wIIII lhe UJ.tcl from WhlCh It \\ ¡; dr,lIIn fluru, 11 shonlu renecl thc CIl\'IfOllIlICllt.l1 

reqUlremcnt:, of ..!ctucll or pOlenl! d c0ll1111ud¡t) CIOP" fUf .l centef of (Ioplvl ¡gl Iccdlul C 

The AEU \],\$ det,llleu ti JI ¡ for p ¡rh of the COl1llllcnt, ]¡O"CVLf, ¡~ t!l¡\ 'l(JI''" \\ :\ 

broJ.uer we optcu for more gener,d IJIforlll..!tlOll coml\lclll J.eras, the cOllllllLllt ,\, lhc 

clImale U,II.lb.t,e 15 lhe 1110,,1 complete, lhe [1f';1 s¡ep \\ ¡'> lo cl¡<,<;I[y c.]¡1l11IC llltl dl'l lid 

loglstlCcllly unfe.t<,¡blc classes, thus reduclllg lhe 10111 Ife,l umJer conSltlcr ¡I¡on 

'1 he Metgnú fllc:, li'>eu Me JI1 lfllerpolltlOil flOlIl ¡he cllllhlle d II,tlJ.lSe, uCH.loJlcd In th\.. 

AEU, wblch contJIIlS me.lll Illonlhly mforllllllOll [mm over 7000 Sl,ill()ll) 11lO" L Jil11 

Amenca The mterpolatlOll useo JS J. b,\<;I) Ibe 10 ll1!11ule gnu uf J dlgll,tllcll tia I110tel 

(NOAA, 1984) JIlU the ccnU !l JlIAd flOm ,1 rJ<,(Cf \Cr,Wll of Ihe rAO ~()il M:jl of l!t\.. 

World (UNEP/GEMS/GRID, 1988) rrom tIK'C files \Ie cOJl',tructeu <l jJOllll qUddldl 

dpproXllllJ.tWll o[ f.lll1fdll, tcmpcr Ilure, '011'> ,tnu tIt\ iliOll [Of lhe UJl1lillClll 1I ¡ 'p 111 ti 

resolu(101l of dppro\lllMte!y 185 km 

InterpolJtlOl1 of the c!lll1dte UJ!J \ld5 done b) \\ cIghteu llIver,e squJred (li\t.lI1CC flOlIl 

Ihe !leares! 4 ,t.lllOns 1ll (he u,¡IJb I,C, COlfCClcd [01 t1llluue 10 lhe NO¡\/\ elCI ¡[¡(11l U'lllg 

a stJllu.lrd tropical atlllospherc !dp" r!le modcl b lseu on d.lt,¡ [rom Rlch! (J979) I he 

spatlJ.l spread of cl!m.tte st,¡liom 1, hlgltly \,lrk¡]¡ll. but tcnd, to bc more dCIl,t 111 dIC,!, 

where there 15 a lHgh VJllJliOll In ,¡[(¡tudc md <;jope ,ntl where the 11l lIorliY of the 

pOpU!JtlOll are orten fOlllltl 
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FlVe envlrolllllenldl entena \Vere <.lecluc<.l UpOll ba'icd Oll many yCJr'i of COINllt,ILC;l 

\V¡th CIAT cOllullodlty SClcntlblS 

SC,l'iOIl Lenglh rhls WdS c,llcuLltcd a, thc 1I111llbcr of \Vct lllOlllh, \v]¡crc r linr di C\tcclÍ, 

60% of potclllldl cv lpolr Jll<¡[llr IllOll, e llculllcd by lhe mct liod of LIll ICI C (1977) 

1 IlUlllld 

2 SC,I,Oll,d \VC! 

3 Sed\Olldl Dry 

4 AlId 

ovcr 9 1110nlh, \\cl 

9 lo 7 mOlll!J, \\cl 

6 lO 3 monl[¡S \ICI 

2 or ]e". RCJLCIED 

The truly dnd classes were e,cluued dI lhl;, step bcc,lll;,e CIAl hJo hJU rel,H1\Ciy [¡lile 

e»pencntc wlth rJ1l1fcd crop, ar nl1ur,lI IC,(lurCe, 111 ¡!Jc;,c lrc lS 

Temperdtllre dunng lhe growlI1g ,C,I'iOll 1 he grOlI Illg ;,e I;,Oll W,l, dcflllcu ,,., Ib,11 'C 1'1)11 

wIlh wel months a<; uc[¡neu ,lbovc 1 hc Cllloff<; \\crc 

1 Lowland tfOplCS, tcmper,llurc>; grc ¡llr thdn 215 oC 

2 MIU-dllltllue, 18 lo 235°C 

3 H¡ghl,lIlds 13 (o 13 oC 

4 Cold less than l3 oC - REJ CeI ED 

These tempcr,lture clIwffs \Vcrc 'iclccted b I;,ed 011 coJ1lIllonly ,lcccptcd flgUIC<; lh tt h ¡ve 

provcd uscful for c1,¡ó\¡fYlllg elA 1 <; cmp' 111 lhe p 'q I he wld lle,¡<; \\CIC ICJLllCd bc( IU,C 
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(bey represent dn ared lI1 wJllch C1A 1 he!' nol \\ orkcd. dlld In wlllch othcr 01 g lllllltlOl1, 

1Mve a compdr.lllve eldvdlltage 

DllIrtldl I cmpef.llure R.lllgC 13.I\cd on (bc n(lcrtcllCc of the ACU on cJ<i"IIJCI' tlllt lIe 

Importdnt fOf ¡¡I.mt growtll, .lll ,lddlttOll ti \Mllble \\ ¡<; ¡ddcd lo d¡\llllglll\h die 1\ wllh IllgC 

dlllflMl tempcrdture rdnges [rOIll Iho~e \\111 ,llldlll]¡lIf11J.l rJnges IIJl~ 15 .1 PIO\y 101 dlVldlllg 

betwcen COllllllcntal cllllute, 'lIH.lllllnllllle Llllll !tes bul doe, nol llldlC Ile I elltll '" di'! IIlCC 

from the seJ In South AmCflCd, glven th II ¡IJc AmJ70n b 15111 h<iS ,m OCCdlllé Il1tlucllec Ol! 

cllllldte 

1 Mdflllrnc Lcss Ihdll 10 oC mean dlurnJI range 

2 Conlll1entdl - GreJICf than 10 oC llleJIl dlUrl1dl rJllge 

Annllal Ternpcratllre Range To dl:,UtlgwSJ¡ belween tropJCJI Jnú ,ub-lrOplt,¡J u e 1;', \Ve ,U 

the dllllUdl temperature rJllge culoff Jt 10 oC 

1 TropJccd Le;,'i tl1.m JOoC IIl11U d I tllgc 

2 SUblroplCdl. More thdIJ lUoC dllllU ti r mge 

Soll Amj¡ly One SlIllple 5011 Vdfldble \\JS llscd to dl\ldc ,o1]<., mIo tho'iC It!..clv lo h lve 

senOU5 JCldlly problems, dnd tho,c lh tI trc un!tkch lo h,t\c ~uch problcm, 1\ UJ:lIlilOllly 

used cutofffor troplCdl SO¡]S 15 the pIl of 55 (Lmdol1. 1984) I3clow till;, Icvd Ihe CJ¡Cllll\(¡Y 

of many elements c1ldngcs slgfll[¡c,lIltly III tcrms of tO\ICl!y dlld deflClenC) I hcrefore thC1C 



wcre lwo more qu.tliflCr, 

1 AClu SOlI" P II Jess (11.t11 55 

2 Less JCld and neutr.ll SOl", plI .lbo\e 55 

SUllllllary 

These v.tn,¡blcs 111 tbeory provldcJ fm 128 pos'ilbJe cl1\Ironment,11 él ¡,'C, On lbe 

one h.llld lh¡, w.tS.ln lIn!ll ¡!llge ¡[¡le nUIJlIJlr of Cl1\lfOl1lllelll del 15,e, Oll ¡Ile otllel h HIel 

condltlolls \Vltlun each d.tss stdl v.mcd comldcr.¡bl) By cllmllHllI1g l!Je vuy di)' lIld \elV 

cold arc.ts lhc thcorcllC.llly pos<;lble llull1bcr W.IS rcduced to 72 clls'le, or tlll'c, 9 

combHléltlOn'i dlu not e'<lst li1 reélhly, élnú ,1 furtÍlcr 12 \" ere dl'icJrded bec,!U"c tbey \VL! c too 

s111dll for cOl1slderJtlOl1 or lhey wcre eool 'iUbtroPI(,J! ,lfeJS wllh J slrong fW\1 mI. 

predudll1g elops W!lllll1 CIA I"s <- \jJCflCllCC 

T]¡e I1cxt \lep WJ'i lO ,lrJtlfy l\¡c\c Cl1\ilOIlIllCIl\ 1\ d ¡,se,; l!1 tenm nI' ¡hCIl lt le" !lite 

for future CIATwork Three brOdd cnlena for choosll1g envlrOllme¡l!JI c!,l\:,C, \\'CI C glvcn 

1 1hat the classcs be slglllflCJnt for pO;,IlI\cl) ..lffc(!¡ng rur.¡j )Jovcrty ( cqWly ) 

2 That the classcs be ¡mportJllt for pO;,ltl\cl) IffcclIng n Itur,tl resourec<; ("CIlVlfOI1Il1Cnt") 

3 111M the c1.ts;,es havc potcnllll for Illlrn;,lng f(){)(J produclIon thcreby fJvoj!llg urlHIl 

poor ("growth ') '1 o 1ll1~C the ~1I lllflL 111011 1'0"'lhk u\lng thC\G cntelll, fOl!1 IlldcJlClldcllt 
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lunds of mfOrmJtlOn were comlJllIcd wlth lile cm IrOnll1Cnl,tI cI,lóSCS lhlllg lhe 1111 Igc 

overlJymg Ca¡Mclty of .1 gcogrJplllc ti ,1IIJI},IS p.lCh Ige, IDRISI (E.l;tm,lIl, 198B) 

Acce" As ¡be rclJl¡ve <HeJ of .1 CllSb Illlgllt [le .1 lfllcflOIl rO[ CIIOU'>lllg IJ( tl\ (LlI el 1\\'-" 

¡he estJmJle 1I,cd W..!,..! c..!lcullllOlI of lhe \le ¡ th II 1', ,llce,'lhlc \\I!h CUffull 1111'1 "llllctllll 

Our rnetIJou WdS to mcluue lhe .lre..! wuhm eJch cl..!ss tll..!! IVJ, \Inhm 30 km (JI' clther "de 

of dl1 dll weJlhlf ro Id, l1JV¡g 1{¡le [Iv(r or '>L 1 lU 1'>( AII \IC lther ro Id, \VelC dl',ltl/Ld rOl 

cach country ror llrdztl, tlm lllC,lI1t dlglllZlIlg the cntlre 1989 ro IU All,¡, I h0 60 km 

cO[ndo, dlo\lg e,lc11 roúd ¡S ,) genero\!'> C\tlllll1e for Ihe mere..!,,, 1Il ,llle,>, lh it 1111blil O{( tll 

over the next few years flm ,1Il tI)'SI'i C,ll1 be e\lemleu !O [utUI e dll'cloplllCllt of 

mfrastructure Hl more detdded studles ror lllJlly 01' the 51 cl,lsses 11115 c\crc¡,e die! nol 

reduce cffecllve Jfe,l by llluth llo\\evcr, fOf tlle 1l1l1l1ld Jud sca,ollllly mOI,[ d \\,C\ Il 

excludee! Jre,IS such as lhe DJnen Slr,ut", lIppcr Rlo Negro ,mu llmj All1gU w!m 11 .11 e (¡ ulv 

maccesslblc, but lIol lcg.llly protcctcd (1 Igme ¡) 

Legdlly Re<;tncteu Are,l'i '1 hc ,UC,IS 111 C,lLl! COUIl!r)' In L.lllll Amene 1 lh 11 lre plc,cnliy 

IegJlly rCSlflcted from COllVClll101l ¡[ <Igflllllwr ¡J \\ere lhglllLed from ,l\',ul\blc Ill\p'> wllulld 

bythe AEU Thcse dre moslly I1JtlOllJI p,¡rh." fore~t reserve" lllUIJI1 reserV,ulOll\, cco!ogl(\!l 

preserves Of proleí-tcd cútchmcnt drC,I~ Somc cOlllllnes rcpOl t \10 \\1c11 ,lte ¡, ,:ml !il lllhcl, 

the protectlOll ¡, only 011 p lpcr 110\\ C\ er, the \C lrc 1<; rcprc\Cnl ,1 \lgJ1lfICdl1l pi Opolllon o[ 

sorne c1asses, lherefore \Ve excludcd thclll [rOlll ()ur e tlCUlltlO1l o[ j)otcnlJ ¡J dgl ¡CU[tUI ti Irc I 

of ,In ellvlronmcllUI cId'>s (1 Jble 1) 



HJ 

Rural POPUldllOll Den'illy Bo!h rurdl anu urb.lI1 pOpUIJllOI1 .lre unevenly UI,(flbu(cu III L 1(l/l 

Amenca \Ve felt It was funuJl11cntd.1 to kllow (he .lbsolute slze anu reldllve llisllllJullOll of 

the rur,li popUlalIOI1 111 each enVlrOI1muH ¡\ cl.l'S The n Hure of 1ll0<,( jlloilklil' lIld 

opportuIlItle:, III JgllclIlture lrc rell!eu to PUPUl,lllOll dell;!l) .\lll.l .lssoculeu Inri 1\IIlH.tUI<' 

A~ ! flr,! lpproXlIlldllOll \Ve dlgltllcd 1 poplllltlOll III lp Ih II \\ \, tr ttl'l'0'C el IlolJl 1 

publIsheu pOpuldlIon map (llmc::. All.l", 198'i) lIJe JUU 11 pOjllll.1Il011 lcple',cllled I)\, (111\ 

mdp \VdS <:-dlculdtcd by cOlllJluter dlld J IKW III ljJ plol!cd 10 repreSLll! 19SG ¡UI 11 jlojlull(J()J1 

ThlS mformallOl1 ""a, overL.lló OH (he 11l.lp of ell\lfOllmen( 1I clds,es (o provlde III c\(nn Ile 

of rufdl .llld urbJll pOpuldtlOll 111 e.leh el.\\\ 

RurJI Ineome per Cd[)jta \Ve IIlcluded tlllS l.lrI.lble ..1'.1 cruue IlICd!>ure of lhe 111.:gIl11ud" 

of rurdl poverty d! lhe leve! of countr) or III 13r.lLll dt lhe::.t ¡le Ic\el DC'>!lltl 11', gL:1L1 ti 11) , 

even wJthm I3razll lhe rurdlmcomc pcr C,lpll ¡ (pel) by ;,t.tlc vMlcd fmm ,lHJtlllÓ 150::' US 

(Mdr.1IlIlJo dlld PldUI) to over 2000 ~ US Ud !lo Grosso do Sul) (\Vorló 13.1l1", 19ii7, ll.lG[, 

1984) 

1 he dbove SOClO-eC0110111IC lllform ltlOll \\ ,<; o"erldld onto ¡he Ill,¡jl of ell\ 11 Ollillcn: ii 

cJasses To dcblCve d crude dSSeS\mellt of 111 equlty llldex lhe mc.1I1 rm ti lllCOllle \\ '" 

extrdeleu III IDRISI [or e leh eLI,,, 1 he IlllpOr! lIlee (lf 1 el iS\ for lhe equlty ¡,'\le IIKIC I\e\ 

w¡th lile number of people lllVoiled, but It decrc lses .1<; rur.lllllCOll1C me, \Ve ¡hClcflllC 

ulvlded lotdl popul.ttlon by rur ti IIlCOIl1C to obt Ull 1Il1lldc\ \\ludlll\lIC I.,el! \\ltilll1Cll- \\111); 
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rural popul,ltlOn dndjor wlth mcrcd,mg po\crty 1 Jble 2 shows thc cI,¡<;sc\ \11 tI ¡ lI1kcd the 

hlghesl for equlty 

A subJecllve productlvlly Illuex \Id<; con\lrUCleU lO rank Ihe enVlrOlll11Cnl c1d'i\c\ In 

IClIns of pot<-lllhll cconOllllC unj! let Uf gnJl\th lhl, Il¡;JC\ hdU v t1l1(S [rom I to 7 ¡JLI lIllIl 

Jrc,¡ anu ¡he (,¡Iuil,lllons afe ,hO\11l l!l ¡ ablc 1 1 he potentl,¡J gl(mth IIld<-\ \\ l' (. dud ¡(el! 

by mulllplylllg Ihe ..¡rCJ of acccsslblc, Icg,!!!)' .IV ulablc IJIld by lIs producllvllV mdcx (1 lb"-

4) 

An erfort to ran!,. classes III tCrIn<; of cm Ifonll1ental dcgrad,ltJOn or mk 1 el\ mOle 

complex, even al tllls sCJle, bccduse of the very dlffclclll types of dcgldd ¡(JOB 111 1I C\hl }\n 

Important type of degrad<ll1oll fe'iulls frolll 1l1ltnel1l dcplctlOll dlld cro\IOn throu;;h 

mSlI[[¡Clent lllpub or decredsmg [,lllo\\, IUlle \Ve hJ\e IllJde the J"SUmpllOll th It tllls wilI 

oceur mo\t frequcntly 111 settled ,Ire 1<', but f Ir frOIll mil kCl~ w]¡ere lhere 1\ Ic<,<, 11KCIlIII e 

to use mpuls The mdex we used \VJS the ,\fe" of eacil eI.!\S" Hh modcr,lle to 10\\ jlOpUllllOll 

uensJly (2 lo 20jkm2) dlVldcd b) rm ¡/ IIlCOIllC 1 Ible 5 ~hol\s liJe eI,I"',," OIt!UU] by Illl, 

mdex 

A second fonl1 of dcgrJd.!tloll result, from ¡JI COllCCll'CU llllemlflCJtlOll of ,111 dbu'l\'l 

n,lture such.!s cxces,lvc .1grocltcllllc ¡] u,c Arc 1') of IlIgh [!\h. lo thc"c problcl11\ \1111 be ¡he 

hlgher pOpul.!tlOn .!reas wllhm e,tch eI,lSS wUÍl C1')' ,lccess to lllJrkets dlld IKlllC purclt !<;cu 

mputs The top [¡ve c1Jsses, by tll1s Index, Ife lIldlc.!ted In the summ"r)' 1 óblc (¡ 

A thlrd type of degrJd,IIWl1 OCClIl' Ilhen \Irglll I IIld IS converlcd to C\tl IclllC 

agfJculture Areas wlth reldtlvely lllltouchcd Ihlll\e \egct..llIOfl, be lt rOle<;l, ;,IV,IIII],! nr other 

type are Iikely lo be lho,c \VIIh 10\\ rllf,1I populltlOl1\ AIllllhcf r 1I1h.lIlg W 1\ mld" 01' tit" He 1 
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o[ edch dd" wlth pOpuldtlOll Ic,s lh..tll 2 pef J..m2 I j¡1> e I!l be lll!erprekd 1\ ellhcf the 

dreas avatlable [or eXp,IllSlOll of agncullurc, or ,1, 1l,ItIVC vcgel,ItIOll fOf protedlOIl l he top 

5 classes are Imheated 111 Table 6 

ConclUSlOll I'h,ISC I 

Asummary uble \Vas ealculaled whleh Illcllldcu ,111 of ellvlronmcnlJI c1,¡"c, lh II flgulcd 
\ 

In ¡he top 5 o[ the [Ive r 1I1J..lIlg' Olle for Ulllll\', olle IOf gl 0\\ lh ,¡¡Id lllrLL [or <,u>l Ilfl lblill)' 

(Table 6) An dudltlOnal column IllclIC..tlCS \\he!hcr or 1101 !he eI,¡S, IV 15 In lhe IOp [1\ L 111 

[e¡ms oC CIA1's curren! eommolht) re:,poll,II)l!ttle\ Glvcn our descllbed metlwd llId lile 

entena we were glven, lhe mo';t rele\.!rlt el.!s,,,, v.ere 2,17,8,9, Jlld 12 A ,ur¡lll<,e rlndll¡g 

WdS the IInpoft.!Ilee of class 2 for al! Ihe cllterl.! As J class tlMI 15 m,llllly ;'l.J,Ollll mOI,t 

fores!, one wOllld no! C\peet !l lo Lll1k lnghly In tcrm" of rur,tI \loVe!ly In crfld, Il lt 1, 1 

hlgh pOpul.!tlOlI, mamly along co.!st.!l .!re.!" ,IllU the rLIul ¡Jer C,IJlI!,l ¡¡1COme 1) vcrylo\V, 

suggcs!mg J. 1,Irge poyerty problclll 11 r<ln!.., IlIgh III ellvlfUlllllcnl,l: cuncLI m bLL lU>L 11 

cOIltams much of ¡he scason.!1 fore,! l1I..trgl!l In Ccn!r<ll Alllcnca ,1lIU the AI11MOll 13 1"11 

A group of econOllllsts J.l CIA T useu OUf cAtractcd dJtJ to conducl <;cmill\ Jty 

analysls !o check [or blJ.ses tow .. mh V,IrI,¡blc<; ,uch 1, el ¡" ,¡fe,¡ (Jf pOjllllwOII lile)' u<;cd 

fl',Ie dlfferen! scerl.JfJO" \Vllh lhffcrenl fdclors lI1d \\elgh!<;, Ií1depelldclll of lrc 1, llld 

essenl1ally tJ¡e same cla,ses emerged, d<; l'i "hO\'.ll 111 l.!ble 7 (S .. lllll1! ,llId J llh<'Cil, 1990) 



Phasc JI • The uctermlllattOll or Lallu use Uustus 

Thc óclCCI10l1 of enYlfonmcnl 11 cl.!');cs \\ltlull \\ 11Ic11 lo COlllclllr llc tloe\ !lO! \ulflll 10 

Identlfy and cJlclractcflze relevant rese.!rch problems Problem, \VIlll [he ,u,[ ulllble 

ffi4nagement of land [csources depeml .!, ¡¡¡ueh on lhe lhllure of ¡hc Icltld Il'L !, 011 lhe 

ll.!ture of lhe rc\ource\ 1 hc purpo'ic of PI¡ I'L 11, thercforc. IV 1') lo <;y"lellllll/c Ihe, lctu ti 

land u~e 1!I [hc sclected enYlronmenl.!1 cl,l')sc') 1 he mmt prollllllent comblll 111011\ o( 11Ild 

use ,HU] CnYlfOUment IVe[e liJen Itlenllfled Ihe !Iltllll of ploblcm, IC\lIlllDg (I()in ¡he, 

respective land uses, .!ntl Ihclr rCI,lllye IlllpOrllncc l'i thc lllltl of Illform,ltloll IKcdcd by lh tI 

CIAT to pld/1 [1, rcsc,lrch dI lh!'> ,cdle 

Mcthod 

Tltc .!ppro.lch U'icd w.!, lO llldp c.ltll conllgllllll,) ,lfCd of d sc1ccted CIIVlrOIIllH.lIt I1 el 1', 

(rcfcrred lO dS a subzone) and deterlllll1C d lllllllber of \dTl..Jbleó fel..Jllllg lO Ih Iclu ¡] 1 111 U 

use A eutoff 'ilZC of 600 klll2 redllced ¡he 11111llbcr of ,1IbLO¡]C~ 111 lhe "cJcclcd el I"C\ 1I UIll 

over 500 lo JlIst ayer 300, yct accounlcd [or O\Cf 9870 of ¡he dfe<l 

The percent ..Jre.l 111 three lOpogr,¡plllC "Iope cl¡')se'i (0-8%,8-30%, > 30%) II'd, e,lll1l,llcu 

from medlUm se,de [opogr.!phlc IIlIP" So!l dlpth, prcdolllllJ.Illt tC\llIle, di IIlllgC dlld In)' 

ObVlOUS chellllc.!l Of physlol problcllls \\ere noled [rOIll 'ie!lll-det,ulcd "mi Illlp, The 

number of months wlllt over 200 mm preClpIt Ilion \\ IS c.llcull\cu fmm Ihe CI/\ 1 tl.ll,lb,lSC 

In the countncs wlu.re reldlively recen! Ihncu]¡ur ¡[ ccn,us \Vere ,IV \lllblc. pCfU.1l1 die I 

under anllual cropplllg, pereflfll,¡[ cropplllg ¡Mslurc, fore,! O[ [..¡Ilo\> \\d' e ¡]cul.Jled 1;lolhcr 

COllIlITleS, lhl, w..¡, e<¡[¡flllled fro 11 I Ilntl 1I'" fI1lp" S()lIO CUJ!101l1IC \ 1lllbié, \\ere II'lJ 
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c~tlmdted [or cach ~ubzone, such <lb pOpuldllUn ucnslly, urb,lIl ucpcnde11CC 011 I'~I ¡Culture, 

¡dnd dISlnbullOlI, pereen! of ,lre 1 rCdddy ,ltccs\lblc lO lnn'>port and rel ¡llve dI,; mee lo 

market 

Once ¡be worksheels hdd been f¡[[cd, lIJe topogr.tplncnl, dgncultur d d¡¡d ,OCI ¡J 

lllform,ltlOI1 w 1, lIbcd lo dClcfllllllC gCI1Clll pi O(lucl1011 ~) "Clm fur c leh or Ihc lOO ,>ubl0nc,; 

such as 'exlen:,lve caltle gfazlllg' or '¡¡¡tCIlSlvC IfflgJllOll of annu.ll crop~' 11 1, lilljlOlI mI lo 

note tll.lt vlrtud"y ,tIl of the \Ub70IlC'> h Id lt 1e,ISt l\\o mod ¡J proUtlellO!l w\lcm' p¡ 1([lt~d 

by dlfferent pcople \VlthllJ Ibe "lIHe 't1Í)70I1C cg cxlCI1Slve CJltlc rdllcJlIng by llrgc 

ldudholderb ,1IlcJ hlllfUl1g culllv IliOn by ,m,dl 1,1IIdl1older, Ihc'>e IlltcldCling IHOClullJU!1 

systems togethcr \Vcrc tcrmed 1,1Ild libe p Ittcrn<; ,llld ,¡,slgncd lo c.lch of ILe ,00 <'uh/onc, 

Table 8 shows dll of Ihe l<lnd use p.lltcrns ,dentlflcú Inst<lnces of Tepe Itlllg i llld II,C 

p.ltterm Wltlllll .ln envlrollll1cnl el 1" \\ ¡'i Icrlllcd 1II IgroctologlC ti elmtc¡ 1 tille ') 

llJustrates somc dJfferences bctween Ihrec Jgroccologll,¡J cluster,> WIlIllll olle ('IlVIlOilllllllt,tI 

ddss 

Comp,¡mon of ngure 2 ,llld l,¡blc II ,ho\\ <; Ih tI Just over one Ilmd of lhe potlllll ¡J 

eombllldtwns of I,md u)e p<lltcrns ,!lId Ihe 7 CllV¡¡ olllllentJl el ¡,>se, e\I,1 Sume 1 \lid 1l,C 

pJtterns .lre not slglllflc,¡nt 1Il ,Ollle U1VlroJHllCJlt ¡J cll\<;e<; I~Uld me p IHerll, l]lpe II ID be 

repeated to lhe exlent Ihat geogr Ipllle ¡jI) )CP lr,!te subzo!1c'i lldve <;111111 Ir ph\<;ll ti md 

human envlronmenb 1 hey .lre expre,swlls of Ihe rel,HlOllshljJs betweell Ihe Ilm!\c Ipe ,llld 

thc natur<ll envlromnent, .ltld Ihe out! d ,1Ild CtOtlOllllC condIllOn, umlcr wlnch 19l1clIltll;e 

15 prdCIlced For eXdmple, whcre I1cutr 11 'i0l1" long groWlllg 'C,I,om, good '¡C(C", md clo,c 

l1J.lrket, cOllllJIIlCd, (he predol1llil \¡ltl \\Id U\C III 1,\1111 Ame I le I \\ \\ In[ll1'l\ ~ '\I~, 11 l trIe !lId 
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mtenslve Cdttle Where 1l1ld-dltltudc tcmpCf.lturC\ good .1cce:,s, .rCHJ :'0115, al1ll \!CCP ,Iope 

were fOUlld together, ¡he land use \VdS predOmllhJl1lly coffee dlH] rnlC1NvC c,ttllc \nlh ,01l1C 

hortlculture A thlrd cxample \Vas wherc poor ,ICCC<;S, large dl<;tance from m Irhel, Illd 

1l<ltur.11 forest veget.1tlOl1 occurrc<.J togc,thc,r, lhc 1 JI1(J usc WJ" predollulllllllv ,Illlllllg 

cultlVdtlOll dnd extenslVC cattlc gr .1Z1ng (e g lhe fure\l fronller) NOI unIy do Ih(' IIHI1Vldll Ii 

producllOn systems lI1leract wJ!h the cnvlronmenl, bul dlffcrent <;)'slcms Wllbll1 tI! tred tI,o 

ll1tCl.1ct ,tnd compete wlth c tell olher [or rcsollr~cs thu<; forllllllg pul of Ihe oler tll 

enVlronment rrom lhe hnowlcdge g ltIled In de:;cnblllg lhe Igncullurc lJ1 C Ich \IlIJlOllC, \IC 

md.y assume tlut lhe lypcs of problems [<leed (cll\lfonment.1l, :;OCI,t!, CCOIlOlllIC) II e \lllllLn 

for d¡fferent subzone'i wlth Ihe 'i<lIllC l<lml use pJttCfllS <lllU Cllvlrolllllcnt i\mong\t t11O,C 

cells wluch <lre recorued, It IS rel.111vcly Slrdlghlfofl\Jru 10 luell\lfy Ihe Jgroecologlcdl c1mter\ 

wJlIch b<lve Ihe grcdlcr rc!,illve Impon I!lCC, tll ICTlm of lrC.1 ..!lHJ jJopul ilton (1 ¡"le lO) 

Apphcatloll 

FIgure 2 <lnú 1 d.ble 10 pruviUC <in lIlfOflllJl101l beise, for CIA r al' In)' pot::ntl t! II\CI, 

from wlllch to m<lhc OeCISlO1l'i ..!hollt the ¡cllllVL llllpOrldl1Ce of ulffcrcl1t 11l1uu,c, ,llld tltelr 

problems At crA r, the former cnten 1 VIere u,cd 10 mOle lte ,Ired' \\IhCl e II \\ m¡)d bc 

Joglcal 10 begm rese<lrch 011 sust,Il11,lble ..!gnculture ,UlO lIs reIatlOllshlp \\11th Ll1\ lronment,tl 

and SOClo-econOIlUC conuJtlOlls When sortcd by predOmlllJnt I.md use pJttern'i, I ,enes of 

groupmgs appeared wJuch sccmetl to bc logl<. ¡J I he'ic \\ erc l1l<,pecled Iml dU'iICI cel 

accordll1g to d COnsell'>US oE óubJecllve csltl11dle, of SIIllJi mIl' ,1I1long l!Jo\C 1\ O! Id!lg 1/1 lhe 

AEU Slllce much of lile IllfOfl1lltlOll \ 1<, nOll IHIIllLlIt liJÓ 1101 OltklLd ¡!t;, w!\ 
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con~lt!ercd 1Il0le lppropn.lle tI! lfl .l llUlllCllC c!U,ICflIlg ,llgonthlll rtgure 2 ,IIOW, lile 

aredS .lll(J poplll.ltlOll rebjlecllvely for tbe'ic LlI1u use jlltteln glOllp, 

envlronmentdl c],lsses selecteu In I'h.l'ie 1 

Once the AEU h.ld provldeu ¡he bd,!C Illforlll,ltlOIl 011 Ihe ulffercnt dgroccolllgiC,¡J 

clll:,ters, .llI1ultldl~clpll!l,lry grollp of CI;\ J <'C!LIHI,(, ,cICCltt! lhc thrcc lllo,t ¡ckv 1111 (Cl¡\ 1, 

1990) 

Ihe fll\1 W,I'i tcrmeu lhe ~c !,OIt ¡\ fore,t III 1r!,1ll, dml con<,!,I<; of l¡l\IllIld ,11 e 1, of 

manual culllvatlOl1 alld extcnslve gr,lZlng, \',Ith ,1 ,e j'iOl1,llly wel clllll,lte COlliIlKllt ti lml 

mdntlllle lIlstdl1CeS of tllls 1,1Ilt! lI.,e pJttCfIl v,ere cOJllbllled 10 dC[lIle lhc fou [or IL"tIlLh 

The dredS 111 qllestlon have very IJrge e\¡¡.lll)C' o[ degr,l(Jcd p,¡,lure, the reh ¡hll;l l!ion o; 

wluch has long been d concern of CIA 1'., fropleal l' J'itures l'rogl .lllll11C ;\ 'lgll!flt,ll1l 

amount of upl,lf1d nee .lnd C.lSS.IVJ ,liso OGCUI'i, pJrtlculJrly ll1 I3razll CurrC1l1 Illld ll,~ h 

not sustdlllable, III p:ut conlnbulmg lO furlher tldore<;t.lllUll 

The second group oC Jgroccologtc,d clu~ters \\'.IS cOlllpo:,ed or the "U"O¡¡ i:ly I\el 

h¡lIsldes oC the northern dlld centr,¡J Ande'i, Cenlr,JI Amcnc,1 ,md lhe C,trlbbcdn 1!llcll'<II'C 

coffce produCllOll .lnd cultlvdtlon of dnIlU ti" I!l .¡'iSOCIJtlOn II!lh e"ten'ille P,I"tU!C, 1\ Icry 

Importan( C I)\.lva ,llld be.ln, ,Ire l\llporl ult ,¡,!ple'> \Il tlJl'. ,\le 1, l\1t! e lUje \lL lOllllllOIl !, 

a source of fllllk, meat and CdS)¡ Oll botlt ;,1Il ¡JI ,tnt! I,trge fml1s De[orc,: 111011. CíOSlOIl, 

agrochemlcal dbuse dIld fragmenldlion Jre Jll10ng Ihe problclllS ellcounlercd 

The llmd group of Jgroccoluglc ti c1u,tcr, S-lto,Cl1 l'i th II "hlcl! COllt !In" C\tClhIVC 

grazl\1g <lnd/or J,¡rge sc,tle meeh lf1l7ed agnculture 011 lhe ll.llUr di ., IY,lnn 1, o[ th,o U ,mm, 

and Cerrddo, Lowl.llld dlld Illld dlitudc, "C I,on i11\ \\CI CIIV!rO!I\ll('llh h 1\(, becll Ullllbll1ed 
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to defme the Mea for resc.lrch LO focus on Resc,¡reh,¡t CIA'I llltO lhe Illtell~lrlt,¡tJon of 

these extenslve grazlllg systems through the lllcolpor,ltlOll of .lllnudl erop rol IlIOI1;, h 1" 

become lIlcreaslJ1gly lIllport.lllt oyer the 1,16[ feIV ) e,lrs 

The melhouology .lnd d,lt.l \\ere emplo)cd llUll.llly to sclect those dgrolcologiL,d 

c!u,ters wlncll \Vere mO'it Il11port'¡l1t ror I gl\CIl 19l1cullur Ii ,letlvlty or type uf I<..<e Iléh 

However, III lile future, lhey slloulu pnnl<lnly pramote an understandlng of lhe 5111111 mUe, 
\ 

and dlfferences betwccn IIldlvH.lU JI .tgroccO,),tUllS SlIllll,lr lllHJ use pdttcrn, tic fOllllll1ll 

dlSSlmllar enVlrOnl1len!s .lnd vice ver;, 1, bu! the dcgrec of '>lIni! Inty e,lII bc \'"c"cu froll1 

Tdble 10, wtth ,1 knowlcdge of thc envllolllllLlH,li cl,lsscs 1 or ,lIllm,lItutlOIl SlICJ¡ t, (lA 1, 

wlllch wIshes to gcncrdte llCW ,¡gncllltur.ll tcclmology, tllls l'i entlc,¡l lnllov ttlOlh WhlC11 

modlfy [dnd use syslems mdy have ,¡ppllCdbIllty .leross u¡fferenl envIrtJlllllcnh i\n 

underst.lnumg of ellVlronment ti cotHlltlOn, e 10 pW\IUe ,1 r,ltlOll.I1 fr,unc rOl el llll,tllng 

mnovdllOtlS mareas WhlCh are eI1VlrolHncnldlly d¡,tlllct [rom tbase wherc dllo[ltlOll h 1, 
occurred Smul,uly, wIthlll d ,mgle Cílvlroill11cnt c1,I'S, It IS vIt,¡] Ihat rc,e,lrc!Jcl, lindel \t lml 

[and use patterm, If they are lo lIlere I,e thelr undcf';( IIldmg o[ ¡he f trlller' nCLlI, fOI IIC\\' 

teehnology 

ConclUS101l 

Jt was unposslble 10 conslder .111 Jand u,e problcllls 111 the entIre cantlllenl J ¡owc\'cr, 

by the above lIIethod (be AEU w lS lble 10 <;\ qcm ¡tIc dly lUenlIf) Il1d <¡u \!llIfy "'Ide\prc Id 

specl[¡c Idnd ll,e probJems Our dPproach offcrs d UI';lll1cl ,¡dv,¡nt,¡gc ovcr more \ubJcctlve 

attelllpts lO lUClltIfy ,lreas III wllldJ to COJlduc( rc,cdrch, \\hcthcr for ¡grllultul,;I 
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development, envlronmellt,¡] protccllOn, Of the (OnChel betweeJl lhe"e t\'. o go,lh 

Agroecologlcdl ZOtll[IC .. l tIon bdsed 011 Jl h) \lOlogl<' 11 rcqum.mcllts of slllgle (IOP" (1 1\0, 19711) 

ajone ednnot help III understandlllg ,USldllldbll!ly problelll> Slm!ldrly, ,ludie, to ddcflllll1e 

lhe IUCdl Of potentldl u"es of Idlld, wlthoul '>tuuylllg lhe hmll,lllOns Illlpo,ed by lelu tI ],Ind 

use, drc o[ hl1111CU Ul¡(lty 1\n IppnMc.li ¡Illt Inlluue, bOII) eI1VlfOnlllcnt,¡J llld <¡(¡ud 

vandbles provlues d means 10 ~elect loc,llions dmJ .Igr ,H1dn problem\ 'y\tCIll lile. 111)', I11(J 

hcnce to reldle tbe re,ulls of re,e.Jrch f Ilion I!ly lO other rel.lled pI lec, 01 plOblLll1\ 

By tenlJIlvely ueflllmg d ,enes of rcl,ltlOllshlpS betwceIl l11an <; detIvl!le, lIld 

enVJfOnment,¡[ COIlUltlOl1S, exprc,sed dS Jgroeculoglc ti c1usler:., the 11'01].. h,t', JHO\ Itled the 

bdS1S for system,wc sllIuy of JgnclIltllr.¡J ,),ICI11, .\I1U Ihelf ellVlfOlllllcnt ti COlhCljllClIle;, 

Whdt are Ileeded now ..lre cOmpJ.f,itlve stuules of ¡he IDlerJcllOllS bClweeil lhc dllfcícnl 

productlOll ~y~tell1s WlllCh lllJ]..e up (he 1..lIH.l u'c p,ltlerns 11m, 1, VI[,li II \\ e ,1lL (o 

understanu lhe way ID whlch (he JCllOn, of cerldlll group" II'lthID dgr<lfl<ill '>O(JctlC" (he 

llltenued bClleflCl.lne" .lffcct prodUCl1vlly dnd lhc cllvtnJlllllen( 

Ackno\\ led gClllcnls 

The duthors wl~h lo th,m" Ilumoerto Becerrd .lnd OlOlJIcl MJdml for (hc butltlup 

and maIDten,ll1Ce of (hc cllfl1.tIlC d,ll.t bd<;e through (he yedr, \Vc drc <lbo gr.UclullO 51h 1,1 

Elena C,I,laño, Llgld G lrc~ 1 lI1d ChzJbc(h BdrOnl for dlgltlLlng IcfclCIlCC lIld 

cartogrdphlc help, lo YUV1Zd BJrollJ Jnd i\IM(,1 G,lrCl.J fur sccre(JfI 11 help, dml to ¡V¡lullelo 

RlIlcon ror udtd IrJIlSforl1lll!OIl ,Illd vcnflc 1(101l lflU fUI hclp !Il dc,>cnb¡ng lhe "Ub/OI1C" 
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TABLE 1 The effect of subtract~ng legally protected andjor ~nacces~ble 1and 
from the area of an env~ronmental class 

Class * Rural Urban Total Number Total Access~ble 

Pop Pop Area of Area not Area not 
countr~es Protected Protected 

Km 2 
Krn

2 
Krn

2 

2 'I L S r~ A 7462384 12830741 2800366 24 2431-.09 810689 
5 '1'. L S e A 4496741 8037021 1576880 18 1433703 484108 , 

17 T }j S e A 7133114 23632759 912817 18 846215 615922 
8 '" L S II H 5860458 8995565 540488 23 493803 30317,; ~ 

12 T L D e ¡.¡ 4704845 10728149 830303 13 708777 375999 
9 T L D l! 1'1 6264550 11475161 398355 12 391260 341225 

11 T L 5 e Iv 4577921 8229079 390481 17 344035 180864 
6 'I L D e A 3471035 8324097 879678 12 784066 530767 
1 T r H 1-1 A 2234896 2798926 1624899 18 1157602 325642 u 

3 '" L D 1', A 4122772 7077859 557513 13 514077 426590 . 

* T '" Trop~cal, s= 5ubtrop~cal, 
H= Humld, 

L= Lowland, M= Mldalt~tude, 
H '" H~gher alt~tude, 
e = cont~nental, 1-1= Marlt.lne, 

s= Seasonally wet, 
A= ACld 50115, 

D= Seasonally dry, 
11= heakly ac~d Sal 



'IABLE 2 Env~ronment Classes ordered by Rural Poverty Index 

Class * Rural Rural 
Pop Poverty 

Inde>.. 

2 T L S M p.. 7462384 16480 
9 T L O M W 6264550 11988 
8 T L S 11 IV 5860458 9304 
3 T L O 11 ;, 4122772 7619 

17 T M S e A 7133114 6912 
21 T M o M \, 2544063 6674 

5 T L o e A 4496741 6663 
14 ~ 11 S 11 ¡, 4310238 6--" :>:>J 

1 T L H 11 A 2234896 5677 
11 T L S e H 4577921 5396 

* T = Trop~cal, 
H = Hlgher altltude, 
e = Contlnental, 

S= Subtroplcal, 
}l= HUffild, 
M= Marltlme, 

Urban Rural 
Pop Pop/hm2 

12830741 3 
11475161 16 

8995565 12 
7077859 8 

23632759 8 
413<119 ¡ 18 
8037021 3 

13620092 l' 
2798926 2 
8229079 13 

L= Lowland, 
S= Seasonally wet, 
A= ACld SOlls, 

Rural Rural Number 
PCI PCI .c 

o~ 

mean st.d countrles 

453 298 24 
523 492 12 
630 487 23 
541 460 13 

1032 547 18 
381 170 10 
675 588 18 
734 438 21 
394 111 18 
848 708 17 

11= Hldaltltude, 
0= Seasonally dry, 
Iv= Ileakly aCld sOlls 

N 
N 



TABLE 3 Relat~ve productlvlty per ulnt area calculatJ.on8 
POl.nts were fl.rst determlned for dry season ter.Jperature 
pal.rs Then, 2 pOlnts were added for non-acld 80118 and 
1 pOlnt for subtroplca1 areas 

Dry Season (months) 
< 2 3-6 7-9 

LO\lland 3 4 2 
Temperature t1ed1um 4 4 2 

l!lgllland 4 3 1 

23 



TABLE 4 Env~ronrnent classes ordered by surn productlon potentlal lndex 
ThlS Has calculated by rnultlplylng the relatlve productlvlty ¡ndex by the 
accessIble area of each class 

C1ass * SUbJtv Sum Rural Rural Number AccessIble 
Prod 

Index 

2 T L S M 'A 4 
5 T L S C A 4 

17 ':' M S e A J 
8 T L S M W 6 

12 T L D e \'1 4 
9 T L D H \'i 4 

11 T L S C W 6 
6 T L D C A 2 
1 T L H H A 3 
J T L o 11 A 2 

* T = TropIcal, 
H = ijlgher altltude, 
C = ContInental, 

Prod Pop Pop/kn12 of 
Index countrles 

area
2 Km 

3242757 7462384 J 24 
1936433 4496741 3 18 
1847765 7133114 8 18 
1819042 5860458 12 23 
1503994 4704845 7 13 
1364902 6264550 16 12 
1085185 4577921 13 17 
1061534 3471035 4 12 

976925 2234896 2 18 
853181 4122772 8 13 

S= Subtroplcal, 
H= HumId, 

L= LOHland, 
S= Seasonally wet, 
A= F.Cld so~ls, M= MarItIrne, 

810689 
484108 
615922 
303174 
375999 
341225 
180864 
530767 
325642 
426590 

M= M1daltItude, 
D= Seasona11y dry, 
1'1= Weakly aCId S011S 

• 



TABLE 5 Envlronment classes ordered by nutrlent depletlonjenv1ronmental degradatlon 
lndex (eroslon or nutrlent leachlng, weed lnfestatlon, etc) 

Class * Nutrlent Rural Urban Rural Rural 
Dep1etlon Pop pop Popjkm2 PCI 
Degradatlon mean 

Index 

2 T L S !1 A 792 7462384 12830741 3 453 
3 T L D t4 A 517 4122772 7077859 8 541 
9 T L O H l-i 473 6264550 11475161 16 523 
5 T L D e A 449 4496741 8037021 3 675 

17 T 11 S e A 427 7133114 23632759 8 1032 
6 T L o e A 386 3471035 8324097 4 882 

21 T 11 D 11 1'1 308 2544063 4134194 18 381 
18 T 1-1 o e A 292 3379676 8204852 7 826 
12 T L D C ¡.¡ 283 4704845 10728149 7 954 

1 T L H 11 A 235 2234896 2798926 2 394 

* T = Troplca1, 
H = Hlgher a1tltude, 
C = Contlnental, 

S= Subtroplca1, 
H= Humld, 

L= Low1and, 
5= Seasona11y wet, 
A= ACld S011s, 11= Marltlme, 

Number Accesslble 
of area 

countrJ .. es 

24 810689 
13 426590 
12 341225 
18 484108 
18 615922 
12 530767 
10 130436 
12 362535 
13 375999 
18 325642 

11= Mldal tl tude, 
0= Seasonally dry, 
W= Weakly aCld s011s 



TABLE 6 SUIl\:r.lary of Phase 1 The occurrences of classes l.n the flrst 
5 rcws cf the subJect ranklngs 

< E n v l r o n Il\ e n t > 

Class Growth Equlty Intenslfl.catl.on ProtectJ.on Nut:Clent CIAT* 
Abuse Depletlon Crops 

2 * * * * * * 
17 * * * 

., * 
5 * * * * 
8 * * * 
9 * * * 

12 * * * 
3 * * 
1 * 
6 * 

18 * 

* Rlce, beans (Phaseolus vulaarls) and cassava 
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TABLE 7 Results of sens~t~v~ty analys~s on the cnv~ronmcntal 

classes, us~ng f~ve dlfferent we~ghtlng scenar~os (San~nt and 

Janssen, 1990 ) 

SCENARIO 1 2 3 4 5 

8 9 8 2 8 

TOP 2 2 2 9 2 

5 9 8 9 8 9 

17 17 17 17 17 

20 20 11 20 11 

11 21 20 21 12 

SECOND 12 11 12 11 20 

5 21 12 21 12 5 

5 5 5 5 ?l 

14 34 14 23 14 



TABLE 8 PrlnClpal land use patterns ldentlfled 

Extenslve CattlejShlftlng cultlvatlonjForest 

Extenslve CattlejMcchanlzcd Annual CropsjShlftlng Cultlvatlon 

lbllslde CattlejCoffeejHortlculture 

Hlllslde CattlejCoffeejShlftlng Cultlvatl0n 

Intenslve Sugar Canejlntenslve Cattlejllechanlzed Annual Crops 

Intenslve Irrlgated cropsjExtenslve Cattlc 

Rubber and Brazll Nut ExtractlonjForest 

Tradltlonal RlverJ.ne Systems on Flooded Land 

Extenslve Goat GrazJ.ng 

HechanJ.zed CoffeejMechanJ.zed Annual Cropsjlntenslve Cattle 

Extenslve CattlejForest 

Extenslvc CattlejHechanlzed Annual Cropjforest 

Small Scale Sugar Cane and Annual Cropplng 

Intenslve IrrlgatlonjMedlum Seale Annuals 

Medlum Seale Meehanlzed Annua1jlledlum Seale Cattle 

Extens1ve Catt1e on Poorly Dralnect 5011s 

ShJ.ftJ.ng Cu1tJ.vatlonjManaged ForestjSmall Seale Catt1e 

Small Scale CattlejShlft1ng Cult1vatlonjCommerclal Bananas 

k XC-SC-F 

XC-jj¡\-SC 

HC-CO-HO 

HC-CO-SC 

lS-lC-llA 

II-XC 

EN-l' 

TR-F 

XG 

HC-lll\-IC 

XC-F 

XC-N¡\-F 

SS-Sl\ 

II-ml 

¡-IN-le. 

XCP 

SG-SC-BA 

SG-SC-EA 

* The order of the abbrev~at1ons does not always represent the relatlve 

predomJ.nance of the lnd1vldual systems 



TABIE 9 Exarrrple oE sorne to¡:::o::¡raphy an::l 1an::l use vanab1es for three dLfferent agroeco1OJIcal clusters WItlun 

one envL'"DI'.mental c1ass, 17 (Troplcal, nud-altItude, seasonally wet, contL'1e.'1tal, aCId sOll 

-- I.and Use (% ama) 

Total Area No oE Slope Classes Annual Pereruu.a1s Pasturas Access % propertles 

(OOO)Km2 countrles <8% 8-30~ Crops Crops > 10 Ha 

11 t'C-v.I\-re 
y HC-CO-HO 

]J XC-HA 

197 

98 

311 

1 

10 

2 

15 

8 5 

45 

67 

43 5 

33 

13 

14 

13 

11 l-'echarllzed coffee, mecharu.zed annual crops, liltenslve cattle 

y H111s.lde cattle, coffee, hor:tlculture 

]J Extenslve cattle, mechanlzed annua1s 

6 

18 

o 01 

64 

42 

43 

lOO~ 

63% 

76"0 

26 

65 

2 



TABLE 10 SUnll!laXY OL the llDSt lllpOrtant l\grtJCCOla;¡lcal cluslcrs 

Iard Use Pattern 2 5 

Extenslve GraZlllg/ XXXX XX 
Manual CropPlllg 

Extenslve GraZlllg/ XX XXX 
MechanlZed CroPPLng 

Hlllslde Grazlllg/ 
Coffee/ShlftlIlg 
CUltlvatlon 

Mechanlzod COrfee/ 
PasturejMech Crops 

8 9 

XX XXX 

X X 

17 

XXXX 

XXXX 

XXXX 

oU.cr 
20 Cla= 

'-'-~T 
.- .... A,. 

.... v{ 

XX XX 

30 
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Flgmc CaptlOlls 

FIgure 1 AlI weather access In L.lt1l1 Amcrlc.l .. lnd Ihe Cmbbean fhc MCJ'. III \\ hIte .lrc 

more thdl1 30 kms [rOIl1 dl1 al! wCJlber fUJU Uf IlJ\'lg.lble nver 

FIgure 2 Area (km2) uf the lI1am Jgroeculoglc,d c1USlcrs III lhe seven envlrunmcnt ¡) cl,IS,C, 

Thc c1ustcr dIJgrdll1 .. lt Ihe Idl IIH.]¡c.¡lc, rclllt\c fu;cmbl..lllce of lhc (lIffclUlt 1 me! U'iC 

p,Hterns 
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LAND USE CLUSTERS 

UNUSED FORES 'lLANOS 

R LJ B 8 E '1 N LJTS 

FLUVIAL & VAP SEA SYSTEiV1S 

INTENS1VE CAN 
li'JTEI.JSIV'E C ...... N 
I:'JTENS¡VE lRR 

E POOM: LANOS 
lE GOOD LANOS 
lGATlO"IJ 

8RASIL MEC4..l. 
r\~ECHAj\J¡ZfD !\ 
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