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INTRODUCTION 

Follow~ng a lengthy strateg~c plann~ng process, CIAT 
• ~dent~f~ed the "Forest Marg~n" agroecosystem as h~gh pr~or~ty for 

fu tu re research (CIAT, 1991) Accord~ng to th~s plan, the goal oi 

-.. -

• the Forest Marg~n Research Program w~ll be "To reduce the pressure 
on trop~cal forests by develop~ng ecolog~cal.ly and econom~cally 
sound product~on systems for already cleared land" In add~t~on, 
the Forest MargÁn w~ll pursue the follow2ng four obJectÁves 

1 Assess the poss2ble socÁal and env~ronmental 2mpact of 
technolog2cal ~nnovat~on on sh2ft~ng cult2vat~on. 

2 Reduce the destructÁve effects of shÁftÁng cultÁyatÁon 

3 AssÁst Án the development of 2mproved land use strategÁes 
2n (tropÁcal) forest areas 

4 strengthen nat20nal capab21Át~es for ~mprOY2ng forest 
marg2n product20n systems 

The problem of trop2cal deforestatÁon 2S well known and 
top2cal S2m~larly, the goals and Ob)ect2ves aboye are generally 
accepted and agreed on 2n pr2nc2pal. However, te> reach these 
obJect~ves there are many problems to be overcome A recent 
12terature comp21at2on found over 1400 references relevant to 
deforestat2on and the alternat2ves related te sh2ft2ng cult2Yat10n 
alone (Rob2son and McKean, 1992). Clearly trop~cal deforestat20n 
has rece2ved and cont2nues to rece2ve much research attent20n yet 
the s2tuat2on appears to worsen 

One of the f2rst problems to be faced for agroecolog2cal 
re5earch 2S d2vers2ty of ecolog2cal and 5021 cond2t2ons 2n areas 
that were formerly trop2cal forest The work 2n th2S document 
descr2bes the approach used to character~ze forest marg2n areas to 
overcome such problems The goal was to prov2de an 2nformat2on 
base, for CIAT and partner 2nst2tut20ns, for a systemat2c select20n 
of areas ~n Wh2Ch to concentrate the2r work. In the f2rst 2nstance 
th2s allows for select20n of representat2ve areas 2n ecolog2cal and 
soc2al terms However, 2n the long term ~t allows for more 
systemat~c extrapolat2on of research resul ts when they become 
ava21able. 

CIAT DEFINITION OF FOREST MARGINS 

In Lat2n Amer2ca, Trop~cal Forest occurs froro sea level to 
nearly 3000 ro at the equator and from areas w~th less than 800 
mm¡yr rain to over 8000 mm¡yr It occurs on nutr~ent r2ch alluv2al 
s021s as well as on extremely poor, sandy s021s. Dur2ng the-I 

plann2ng process, the CIAT Agroecolog2cal Stud2es Un2t (AEU) 
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class~f~ed and mapped env~ronmental classes uSl.ng regularly grl.dded 
data sets (METGRID) of cl~mate, soils and elevation (Jones, et 
al , 1991~)- Thl.S envl.ronmental c1assl.fl.cation was based on the 
fol1owing criteria 

1- Length of Grow~ng Season 
(No of months where prec~p~tatl.on 

Evapotranspl.~atl.on) 

Hum~d 
Seasenal1y wet 
Seasena11y dry 
Dry 

Over 9 months wet 
6 to 9 menths wet 
3 te 5 months wet 
2 or less menths dry 

2- Mean Growl.ng Season Temperature 

Lowland 
Ml.d altl.tude 
Hl.ghland 
Cold 

Greater than 235°C 
18 te 235°C 
13 to 18 Oc 
Less than 13°C 

3- Annual Temperatures Range 

Less than lOcC range 

60% 

Tropl.cal 
Subtrop~cal Greater than 10°C annua1 range 

4- SOl.1 ACl.dl.ty 

ACl.d sOl.ls pH less than 5 S 
Less aCl.d sOl.ls pH greater than S 5 

Potent~al 

The resu1 tl.ng envl.ronmental classes were mapped on the 10 
mlnute METGRlD and overlald wl.th se1ected soclal varlables uSl.ng a 
geographl.cal ana1ysl.s package, lDRlSl (Eastman, 1988) Rural 
l.ncome per cap~ta, total rural populatl.on and total urban 
popu1atl.on were estl.rnated for each class by overlayl.ng small scale 
dl.gl.tal maps of these varl.ables Next, uSl.ng a dl.gl.ta1 road and 
navl.gable rl.ver map, the accessl.ble area (wl.thl.n 30 Km of a 
permanent road or rlverJ for each class was estlmated Fl.na1ly, we 
extracted al1 legally protected areas by overlayl.ng wl.th a map of 
parks, reserves and other protected areas 

Thl.s analysl.s showed that the largest envl.ronmental class 
(total, accessl.ble and legally access~ble) was lowland, tropl.cal, 
seasonally wet Wl.th aCl.d sOl.ls (Fl.g 1). Surprl.sJ.ngly, thJ.s 
envl.ronmental class also has the largest total rural populatJ.on and 
the largest rural poverty ~ndex (rural populat1onjrural per cap~ta 
J.ncome) (Jones et al , 1991). 

Further analysJ.s showed that by far the most common land use 
pattern J.n th1S envl.ronmental class was a combl.natJ.on of slash and 
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burn agr~culture w~th extens~ve graz~ng Th~s comb~natlon of 
ecolog~cal cond~t~ons and agr~cultural was ~dent~f~ed ~n 17 ~ 
countr~es ~n Lat~n Arner~ca Based on thls analysls tha definltlon 
for CIAT's Forest Margln 15 Those areas that are tropical, l 
lowland, sea50na11y wet wlth aCld 50115 where the land use lS some _ 
comlnnatl.on of s1ash and burn agrlcu1 ture Wl. th exten5l ve catt1e 
grazl.ng. 

DATA SOURCES ANO COMPlLATION 

One of the problems lnherent l.n front~er areas 15 the lack of 
recent and complete lnformatlon en populatlon and land use Whlle 
these areas share problems such as deforestatlon, burnlng, 
~solatlon and peverty, they dlffer ln degree Such ~mportant 
con5lderatlons as access to land and rnarkets vary censlderably 
Therefore, the data below lS the resu1t of an attempt to gather 
avallable eVldence and put lt ln a slrnllar form ThlS enables I 
compar~50ns and contrasts between zones and between countrles f 

Flgure 2 glves an lllustratlon of the rellablllty of the data 
The flrst step was to reaS5ess the c1lrnate and edaphlc 

lnformatlon The FAO 80l1s Map (FAOjUnesco, 1974) formed the hasls 
for sOl1s lnformatlon For countrles where more detalled and more 
recent ~nformat~on eXlsted, thls sOlls lnformatlon was corrected 
lf needed In general, at the scale of 1 1,000,000 or smaller the 
maln boundarles between aCld and non-acld sOlls are slrnllar 

The dlglta1 road map was checked and updated For Brazll thlS 
lmplled d~gltlzlng the 1989 Road Atlas The protected are as map 
was updated and currently lneludes 1080 protected areas AIl thls 
lnformat~on was overlald on the map ln Flgure 1 to arrlve at f~nal 
subzones These are contlguous areas wlth slml1ar cllmate, sOlls 
and land use (Flg 3) 

Large cont~guous areas that were envlronmental1y slml1ar were 
sometlmes dlvlded along polltleal boundarles to lmprove the 
resolutlon of the avallable data Examples of thls are the 
boundarles between Bragantlnas and Paragomlnas or between Plndare 
and Imperatrlz Appendlx I glves brlef descrlptlons of each of the 
subzones 

Durlng thls step lt was consldered, uSlng secondary data, 
whether or not the areas flt CIAT's 1and use deflnltlon In most 
cases the areas were found to have sh~ftlng cultlvatlon andjor 
extenslve grazlng Some areas close to markets, plantatlon 
agrlculture areas, and exclUSlve grazlng areas were excluded 

The next step was to col1ect the best aval1ab1e populatlon, 
land use and crop estlrnates For example, for Brazl1 thlS lmplled 
uSlng the 1980 census statlstl.CS for percentage 1and use, IBGE, 
1984, the 1987 crop product~on estlmates, IBGE, 1989, and the 1987 
total populatlon flgures, !BGE, 1988, a11 at the munlclplo level 
A further example lS Bollvla where there 15 a 1985 census, but two 
lmportant departrnents, Benl and La Paz, are not lncluded For 
Central Arnerlca there are often agelng censuses avallab1e and these 
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were used, attemptlng to correct for recent crop, populatlon or 
cattle statlstlcs Where the lnformatlon was lnsufflcient the 
variable was left blank Appendlx 11 sumrnarizea the data, 
lncludlng the lnformatlon gaps 

One more concern lS that land use ln Forest Marglns lS 
lnherently-dynamlc and appears to have been partlcularly so between 
1965 and 1985 However, lt lS also apparent that the rates oi road 
bUlldlng, government sponsored colonlzatlon, etc generally dropped 
durlng the late 1980's. The purpose of thls analysls lS not to 
arrlve at flnal concluslons about rates of deforestatlon and 
degradatlon but to help stratlfy the forest marglns ln terms of 
modal land use patterns In Brazll for example, ISPN (1992) haye 
ldentlfled four general processes ln the Brazlllan Forest Margln 
Spontaneous colonlzatlon, government sponsored colonlzatlon, 
prlYate colonlzatlon and large company conceSSlons It lS pOSSlble 
to recognlze dlscrete areas characterlzed by these processes ThlS 
flts qulte well wlth the klnd of data that we haye gathered Our 
lnterest lS to ldentlfy slmllar patterns, but for the whole 
contlnent. Once these patterns have been ldentlfled, then we can 
suggest relevant areas on WhlCh to concentrate 

RESULTS 

Relation wlth Deforestad Areas 

An lmportant conslderatlon lS to know what relatlon the CIAT 
Forest Margln areas haye wlth total deforested areas Flgure 4 la 
an oyerlay of the CIAT Forest Margln areas wlth one estlmate, by 
the Internatlonal Unlon for the Conservatlon of Nature (IUCN), of 
former lowland trop~cal forests ~n Latln Amerlca (Coll~ns, 1990) 
It lS reassurlng to note that there lS conSlderable agreement, 
though the methods used were completely dlfferent The areas 
mapped by IUCN Were done us~ng vegetatlon maps and ~nterpretatlon 
of satell~te lmages These were two varlables not used by CIAT 
The CIAT areas are more probablllstlc areas where deforestat~on lS 
llkely to occur, based on access and envlronmental condl tlons 
Compar~son of CIAT's areas wlth deta~led ongolng satelllte analys~s 
at Brazll's Instltuto Naclonal de Pesqulsa Espaclal (INPE), 
suggests that the access approach does not leave out slgnlf~cant 
areas (Alvarez, 1991) In fact, the CIAT areas are generally 
larger than those of IUCN or INPE 80th CIAT and IUCN appear to 
exclude much of the areas that were deforested over 40 years ago 
The CIAT map excludes areas of deforestatlon on better sOlls, drler 
cllmates and hlgher altltudes In flgure 4, for example, the 
deforested areas ln Colomb~a are malnly over 1000 m asl Sorne of 
the deforestatlon at elevatlons aboye 1000 ID wlll be a concern of 
the CIAT hlllslde program 
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Relat10n w1th Protected Areas 

F~gure 5 ~llustrates an ~mportant po~nt There are relatlvely 
few areas of overlap between CIAT Fore5t Margln Area5 and legally 
protected land ThlS 15 ObVloU5ly because lt lS eaSler for 
governments to protect, on paper, land that lS not easlly 
access~ble It also appears that where there lS an overlap, lt lS 
where protected areas come wlthln 30 Km of a road, then degradatlon 
lS llkely to occur Xlngu ln Mato Grosso and Gurupl ln Maranhao, 
Brazll are two good examples of thlS occurrence 

CIAT lntends to use thlS lnformatlon ~n two ways Flrst, to 
know where the research areas are ln relatlon to protected areas 
Secondly, to ldentlfy areas of confllct or overlap as a subJect of 
study ln ltself the buffer concept 

Table 1 lllustrates the pradomlnance of Brazll as deflned by 
the CIAT Forest Margln It lS llkely that ln countrles such as 
Nlcaragua and Panama, the agrlculture 1n the Forest Margln may 
represent a larger proportlon of the GNP, but ln terms of area and 
populatlon, Brazil lS overwhelmlng Bollvla, Peru and Colombla 
carne out next ln terms of area, but the Central Amerlcan countrles 
appear to have a hlgher populatlon denslty and are relatlvely more 
lmportant ln thlS sense 

The rural populatlon flgures are partlcularly unrellable 
However, 1.f for the mlsslng countrlss we assume a populatlon 
denslty of around 10 people/Km2, lt 1.5 stlll wlthln 5 % of our 
estlmate of a total populatlon of 10 8 mllllon A falr percentage 
of thls total 15 accounted for by Balem and Manaus alone 

Assessment of Cropp1ng and Cattle F1gures 

In the Forest Margln, the most cornmon crops are ma1ze, rlce 
and cassava ThlS 15 not surprl51.ng, as they are amang the crops 
most sUltable to sh1.ftlng cultlvatlon whlle at the same tlme are 
cornmerc1.al Rlce, w1.th approxlmately 1 6 mllllon hectares ln the 
forest margln, may have the largest area There 15 not an overall 
estlmate tor malze, but lt could be near the flgure for rlce 
Records show approxlroately 400,000 hectares of cassava, but that ~s 
a llkely underestlmate as rouch of the rlce, wlth or wlthout malze, 
lS lntercropped w1th cassava 

Flgures 6, 7 and 8 show that there 15 a correlatlon between 
the denslty of these crops and the denslty of the rural populatlon 
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TABLE I 

FOREST MARGIN AREA AND POPULATION ESTlMATES BY COUNTRY 

Country Area % FM Area Popula- 1% FM 
t~on . Popula-

(000) ! t~on 

Bel~ce 2 9 O 2 N a 
i 
I r Bohna 67 4 8 282 2 6 

Bra.nI 1170 82 3 8678 80 1 

Colornb~a 36 2 6 249 2 3 . 

Costa R~ca 2 6 , O 2 54 O 5 I 
Ecuador 11 O 8 N a I 

i 

Guatemala 6 6 i O 5 140 1 3 
, 

Honduras ;; 5 i O 5 70 O 5 

Mexl.co B 3 O 6 N a. , 

-

Nl.caragua 22 3 1 6 704 6 5 I 
Panama--- 18 6 i 1 3 303 

! 
2 8 ,1 I 

. Peru i 42 7 3 O N a 
,i 
i 
i 

Venezuela 25 5 1 S 346 3 2 

-

TOTAL 1421 7 10834 
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(F~g 9), and also the dens~ty of cattle rear~ng (Fl.g 10) By 
contrast, the d~str~but~on of perennl.al crops (F~g 11) ~s not 
correlated w~th el.ther annual crops or cattle 

For the purposes of thl.s document draft, only the Brazl.l~an 
subzones are mapped, but these patterns generally appear to hold 
true ~n other countr~es (Appendl.x I) In Panama, there l.S a h~gh 
dens~ty of both annual crops and catt1e ~n the Forest Marg~n areas 
However, there are sorne except~ons to these patterns outs~de 
Braz~l In Caqueta, Colombl.a ~t ~s almost exclus~vely cattle 
country w~th annual crops and slash and burn agr~culture at the 
true edge of the forest 

The l.mportance of cattle for the forest marg~n ~s self 
ev~dent At least 10 5 ml.ll~on head of cattle are ~n the def~ned 
areas but there are possl.bly up to 20 % more Understandl.ng the 
socl.al and econom~c role of cattle and measur~ng the envl.ronmental 
l.mpact w~ll be one oi the problems for the CIAT Land Use Program 
However, prov~d~ng alternatl.ves or even us~ng cattle as a mechan~sm 
to l.mprove product~vl.ty and aforestl.on wl.ll be a central problem 
for the Forest Marg~n Agroecosystem Program 

DISCUSSION 

Modal Areas 

Based on patterns l.n the data, descrl.pt~on l.n the ll.terature 
and fl.rst hand exper~ence, the subzones have provl.sl.onally been 
classed l.nto four (F~g 12 and Table 2) 

Subzone type 

old colonl.zatl.on 
Recent colonizat~on 
Large Concess~ons 
Rl.verl.n~ettlements 

TABLE 2 

Frequency 

24 
24 

2 
13 

Area 
KmZ 

353 
455 
191 
421 

Populatl.on 
Rural Urban 

2906 
1228 

698 
68 

4048 
2780 
1438 
2566 

These c1asses wl.11 have to be confl.rmed l.n the fl.e1d, but 
genera1Iy speak~ng the older colon~zatl.on areas haya a h~gher 
proportl.on of deIorested areas, but at the same tl.me more fallow 
In these older areas there ~s a h~gh dens~ty of annua1 cropp~ng, 
slash and burn agr~culture and cattIe grazl.ng The dl.str~butl.on of 
land ~s genera1Iy skewed w~th a fa~r number of 1andless 
agr~cuItura1 1aborers Thl.s k~nd of area accounts for the 1argest 
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CATTLt~ IN TI-iE BRAZILIAN F'OREST ivIARGIN 

ESTIMATED FROM IBGE, 1987 
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The more recently colon~zed areas, ~nclud~ng government 
sponsored colon1zat1on, generally have better land d1str~but~on but 
can also have cons1derable land degradat10n, such as ~n Rondon~a 
ThlS k~nd of subzone represents the largest proport1on of the area 
and 1S second ln rural and total populat~on Many of the probleros 
may be s1m1lar to those of the older areas, but potent~al solut~ons 
may dl.ffer 

The ara as charactar~zed roalnly by large buslness conceSSl.ons, 
such as northern Mato Grosso appaar to occur only l.n Brazl.l They 
have a lower rural populatl.on denslty but account for a slgnlf1cant 
proportlon of the area and a h1gh proportlon of the deforested 
a~~~ Certa1nly the per caplta deforastat~on lS hlghast he re 

Fl.nally sorne of the oldest areas are rlver1ne zones, or areas 
llere the maln fOrIn of access 1S by rlver These lnclude sorne of 
~he oldast settleroents, the hlghest urban populatlon (e g Manaus) 
but contlnue to have relatlvaly low rural populatl.on denslty and 
relatl.vely low ratas of land dagradatlon 

These classes d1ffer sllghtly froro those proposed by ISPN 
(1992) The latter proposed areas of "prlvate" colonJ.zatlon and 
dld not dlstlngu~sh r~verlne classes However, the two are 
generally coropatlble and appear to be useful classes for group~ng 
forest roarg~n areas ~n other countr1es 

Comparison for Slte Selectlon 

There are many posslble cr~ter~a for s~te select~on for 
further, more detalled research At the hlghest level, the areas 
and subJects of research roust be mutually ldentlfled and of mutual 
lnterest-to natlonal lnstl tut~ons However, several lroportant 
crlterla are a~ded by data bases such as the one analysed here 
One crlter~a would be that lt represent a modal sltuat~on such as 
those mentloned aboye Another, that 1 t represent the largest 
posslble area ~n agroecologlcal terros. Torwards that end, Tabla 3 
l~sts a number oí l~kely places, ln order of the proport~on of the 
Forest Margln area that they represent ln cllmatlc terIns Slnce 
all the CIAT Forest Marg~n area lS supposed to be on predomlnantly 
aCld so~ls, these areas can be taken as lnd~ces of envlronmental 
s~nularl ty. 

Flgure 13 represents a cl~mat~c s~m~larlty map generated us~ng 
eIAT's METGRID For each 10 mlnute gr~d, a Markov model of monthly 
ralnfall and temperature lS generated and compared to the one for 
the statlon ~n quest~on, ln thls case Porto Velho. Values of 1 
through 3 have cllmates very s~mllar to the pOlnt ~n questlon, 
whlle values of 4 to 6 are less so 

23 



• • . .. , 
I ComparaCLOn de ChnlliS Porto Vellio 

D 
1 1m 
2 mi 

J 

3 ~ " 

-4 G - -

5 EJ 

r 

FIG 13 



• 

• 

Table No 3 

Areas de comparaclon de Climas (km2) 
usando IVIETGRID C lA T 

Calificadas su semejanza en rango de 1 - 5 

! Climas muy semejantes Moderadamente ! 

I semejantes I 
I , 

ESTAC10N 1 2 3 4 5 ISUMATOR1A 

I 1 - 3 

PORTOVELHO 3532317 1331782 470077 6 380361 3 2256932 63857898 
MANAUS 5069636 155384 4036184 2725023 2399045 60969867 
IMPERATR1~ 1947397 1379256 3949976 4784679 2355733 5523971 
GRAJAU 126451 604166 3440469 5369539 2509299 4171086 
TURIACU 994244 3255296 3541691 356521 7 242511 1 39666453 
BELEM 377152 65817 18 2900478 386940 4 332688 3596365 
GUAYARAMERIM 8431 21 4346883 1894591 5132764 2695956 24135912 
BELTERRA 342 7 5792063 1510471 3020221 303971 7 20931043 
BARRA DA CORDA 

_. 
O 1058998 1088553 3213344 4649239 119445 23 

TURBO O S8024 560349 4729389 448751 1 5671514 
SAAVEDRA o 229396 4172731 6853392 2612186 44021 27 
PUTUJU o 98342 1095212 699218 2591336 1193554 
CHEPO o 101597 949446 5107136 4349767 1051043 
SAN JOSE 2740 51 308327 445304 308276 1811878 1027682 
PTO CABEZA o 3326 63566 340585 286317 8 66892 
FORMOSA o o 2340 96 2611635 7600007 2340 96 
TURRIALBA o O 68097 22001 77 2034301 68097 
LA CEIBA 

! 

o o 3297 2311166 4299826 L 329 7 
PTO ARMUL O o o 37646 2462915 o 
GOLF1TO O O o O 33922 o 

-..... - ... 

SUMATOR1)l 
1 - 5 

12446335 
11211055 
33865982 
12049924 
99569732 
10792649 
10242312 
815304 19 
925703 56 
9764051 

37377376 
34099096 
95620073 

3147836 
3270655 

10445738 
2261128 
6614289 
2520561 

33922 
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BOLIVIA 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

APPENDIX I SHORT DESCRIPTION OF SUBZONES 

Yapacan~ 

fm2BOLIOO 
Zona entre Santa Rosa, Puerto Grether y Buena 
V~sta Datos Prov~nc~a Ich~lo y parte de 
Gut~errez 

Alto Ben~ 
fm2BOLIOl 
Zona de Colon~zac~on en ladera en el R~o Alto 
Ben~ y R~o Kaka Partes de Nor Yungas, Mur~llo y 
Lareca]a 

Yucumo-Ix~amas 

fm2BOLI02 
Zonas de Colon~zac~on entre Yucumo y Rurrenabaque 
y entre San Buenaventura e Ix~amas Las bandas 
del R~o Tu~ch~ 

R~beralta 
fm2BOLI06 
Area de ~nfluenc~a de R~beralta y Guayara-m~r~n, 
Prov~nc~as de Abuna, Gral Federlco Poma, Madre 
de D~os y Vaca D~ez 

Cob~]a 
fm2BOLI07 
Area Fronter~za de Pando Acces~ble por el R~o 
Abuna 

R~o Benl 
fm2BOLI08 
Zonas acces~bles al R~o Benl de las prov~nc~as de 
Iturralde y Jose Ball~v~an 

R10 Mamore 
fm2BOL109 
Zonas acceslbles al Rl0 Mamoré en las prov~nc~as 
de Mamare y Yacuma 

Ghapare 
fm5BOLIOO 
Zona de Colonlzac~on de las provlnclas de Chapare 
y Carrasco 
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TITULO 
SUBZONA 
DESCRIPCION 

BRASIL 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

Alto Mamore 
fm2BOLI05 
Area entre Puerto V~llareal y Loreto 
Prov~nc~a Marban, Ben~ 

Ba~xada Occ~dental Maranhense (30) 
fm2BRA57 

Datos de 

Norte de Maranhao, mun~c~p~os de P~nhe~ro y 
Gurup~ Zona costera baJa arenosa y mal drenada 
Zona de colon~zac~on ant~gua 

Ba~xada Or~ental Maranhense 
fm2BRA58 
Valle baJo del r~o Itap~cur entre Rosar~o y 
Cantanhede Rodeado por t~erras baJas mal drenadas 
del estero del río Mear~m Incluye tamb~en el 
Mun~c~p~o Urbano Santos de la m~croreg~on Alto 
Mun~m 37-7 

Made~ra Amazonas 
fm2BRA405 
Zonas Acces~bles del R~o Made~ra (MR7) , excepto 
Huma~ta 

• Manaus Amazonas 
,fm2BRA209 
Zonas Acces~bles m~croreg~on 10 

Sol~moes Amazonas 
fm2BRA210 
Zonas Acces~bles al R20 Sol~moes (MR9) 

Amapa 
fm2BRA403 
Zonas Acces~bles de Amapa (MR27 y MR28) 

La Transamazon~ca 
fm2BRA205 
Areas Acces~bles a la BR230 y BR163 ~ncluyendo 
Altam~ra (15,1), TapaJos (MR13) y Huma~ta (7,2-
Amazonas) 

Santarem 
fm2BRA211 
Zonas Acces~bles del R~o Amazonas y Para 254 
M2croreg~on 12 y 14{1,3) 
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TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

Pl.ndare 
fm2BRA40l 
Zonas Acces1bles de m1croregl.on 34 

Gurupl. (2 9) 
fm2BRA57-l 
Zona Norte del Estado de Maranhao parte 
preamazon1ca de la ml.croregl.on Gurupl. 

Paragoml.nas 
fm2BRA145 
Zonas afectadas por la BR010, Pa252 y Fa25l de 
San Ml.guel hasta Itl.nga y Jacunda al oeste 
M1croregl.on Gua)arl.na (MR22) y Tome A9u (MR21) 

Delta de Mara)o (Para) 
fm2BRA146 
Areas accesl.bles de la Isla de Mara)o Toda la 
mlcroreglon 16 (excepto los mUnlClpl.OS 7 y 9) Y 
ml.croregl.on 17 

BalXo Rl.o Xlngu 
fm2BRA144 
Zonas a ambos lados del Rl.O Xl.ngu sl.gulendo RR230 
hasta Repartl.mlento, munlclploS (16,7), (16,9) Y 
(14,2) 

BalXo Tocantlns (18) y Maraba (19) 
fm2BRA141 
Zonas Acceslbles cerca del rlO Tocantl.ns y BR452 

• Imperatrlz 
fm2BRA402 
Zonas apropladas de la mlcroreglon 3B munlclpl0S 
Amarate do Maranhao (1), Joao Llsboa (3) y 
A9a1l andla 

Conce19ao do Aragual.a 
fm5BRA144 
Zonas Acceslbles por PA150 y entre Conce19ao y 

,~Sao Fell.x do Xl.ngu, ml.Croreglon 20 y (15,2) 

Bragantl.na (24) Y Salgado (23) 
• fm2BRA142 

Zona Poblada al este de Belem 

TITULO Alto Purus 
SUBZONA fm2BRA406 
DESCRIPCION. Zona Fronterlza con Boll.Vla y BR364 (MR3) Acre 
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TITULO R~o Jurua 
SUBZONA fm2BRA407 
DESCRIPCION Frontera con Peru y BRJ64 (MR2) Acre 

TITULO 
SUB ZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

COLOMBIA 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUB ZONA 
DESCRIPCION 

ECUADOR 

Labrea 
fm2BRA901 
Zonas acces~bles al R~o Purus (m~croreg~on 6) 

J~-Parana 

fm2BRA409 
Zonas Acces~bles cerca del BR164 

Porto Velho 
fm2BRA408 
Zonas acces~bles entre GuaJara-M~r~m y Porto 
Velho 

Caracar~ 

fm2BRA141 
Zonas acces~bles del Bosgue de Rora~ma 

Norte Matogrossense 
fm2BRA410 
Area entre Puerto V~llareal y Loreto 
Prov~nc~a Marban, Ben~ 

Florenc~a 

fm2COLJ 
P~edemonte de Cagueta 

R~o Neeh~ 
fm2COL5 

Datos de 

Zonas R~O Arr~ba de Caueae~a en el Cauea y cerca 
de El Bagre en el R~o Nech~ 

San Jose del Guav~are 
fm2COL8 

Turbo/Uraba 
fm2COL9 

TITULO El Carmen 
SUBZONA fm2ECUll 
DESCRIPCION, Zona entre Santa Dcm~ngo, Rosa Zarate y El Carmen 
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TITULO 
SUBZONA 
DESCRIPCION 

PERU 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

VENEZUELA 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUEZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

Velazco Ibarra 
fm2ECU12 
Zona del Alto R~o Daule 

Tarapoto 
fmSPERl 
Area montañosa alrededor del Alto Huallaga 
Incluye los poblados de Chasuta, Tarapoto y 
Yur~maguas 

Puerto Maldonado 
fmSPER4 

Contamana 
fmSPERIO 
Areas acces~bles al Med~o R~o Ucayal~ en el 
departamento de Loreto 

JuanJu~ 
fm5PERll 
Zona de colon~zac~on de Alto Huallaga 

pucallpa 
fm5PER2 
Zona de T~erra F~rme cerca de pucallpa y en la 
carretera hac~a T~ngo Mar~a 

El Dorado 
fm2VENIOl 
Zona baJa al oeste del departamento de Bol~var 

Matur~n 

fm2VENI02 
Zona entre Matur~n y Tucup~ta en el departamento 
de Monagas 

Mar~pa 

fm2VENI03 
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CENTROAMERICA 

BELICE 

TITULO 
SUBZONA 
DESCRIPCION 

COSTA RICA 

TITULO 
SUB ZONA 
DESCRIPCION 

GUATEMALA 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

HONDURAS 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

Stan Creeke 
fm2BEL2 
Faldas Norte y este de la montañas Maya 

Los Ch~les - Upala 
fm2COSl 
Zona en la frontera con N~caragua y en las 
carreteras a Upala y Los Ch~les Se tomaron los 
datos de Los Ch~les, Upala y Guatuso 

Lago Izabal 
fm2GUAl 
Zonas pend~entes alrededor del Lago Izabal 
mun~c~p~o (293) Los Amates y (127) El Estor 

Sayaxche 
fm5GUA3 
Area de Suelos ac~dos en el mun~c~p~o de Sayaxche 
(Se tomaron las c~fras de todo el mun~c~p~o) 

El Qu~che 
fm5GUA2 
Zonas BaJas en la frontera con Mex~co. Incluye 
los mun~c~p~os (110) ChaJul y (111) Uspantan 

TruJ~llo 
fm2HON2 
Area cerca de la carretera TruJ~llo-Sonaguera y 
la carretera TruJ~llo-R~o T~nto, S~CO, 
departamentos de Colon Datos de los mun~c~p~os 
de TruJ~llo, Santa Rosa de A y Bon~to Or~ental 

Ahuasb~la 

fm2HONl 
T~erras al borde del R~o Coco y del R~o Patuca 
Parte del mun~c~plo de Puerto Lemp~ra se tomaron 
datos generales del mun~c~p~o de Puerto Lemp~ra 
(Prov~nc~a de Grac~as a D~os) 
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MEXIeo 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

NICARAGUA 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

TITULO 
SUBZONA 
DESCRIPCION 

PANAMA 

R~o Tonto 
fm5MEXl 
Zona de cabezera y ladera del R~o Tonto 
encuentra entre Fost~n y coatzapan 

PaJapan 
fm5MEX2 

(Se 

Falda sur y laderas de los volcanes San Mart~n 
PaJapan y Pelan 

San Jase del Carmen 
fm5MEX3 
Una Zona de p~e de monte y ladera entre San Jase 
del Carmen y el Lago Ch~apa en el suroeste y 
Cahuapa en el oeste 

P~edemonte Zelaya Norte 
fm2NICJ 
Zonas cerca de la carretera entre puerto Cabezas 
y Waspan en la frontera con Honduras Tamb~en 
comprende una t1ra entre el R10 Grande, 
Alam1camba, Ros1ta y Bonanza (Datos de Zona 
Espec1al 1) 

JU1galpa - Bluef~elds 
fm2NIC2 
Zona cerca a la carretera entre estos dos pueblos 

San Carlos y El Cast1110 
fm2NICl 
Zona fronter1za con Costa R1ca a ambos lados del 
R10 San Juan Se usan los datos del departamento 
del R10 San Juan (o de la Zona Espec1al III) 

TITULO Comarca San BIas 
SUBZONA fm2PAN33 
DESCRIPCION Parte de las prov1nc1as de Colon, Panama y La 

Comarca de San Blas 

TITULO 
SUBZONA
DESCRIPCION 

Ch1r1qu1 
fm2PAN31 
Zona en la frontera con Costa R1ca (parte 
occ~dental de la Prov Ch1r1qu~) Se tomaron los 
datos de los d1str1tos AlanJe, Boqueron, Dolega 
y Boquete 
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TITULO 
SUBZONA 
DESCRIPCION 

Pen~nsula Azuero 
fm2PAN32 
Zona que comprende las prov~nc1as Los santos, 
Veraguas, Cacle (Se tomaron lOS datos de toda la 
prov1nc~a) 
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I.PPEHDIX 1 ¡ SUBZOHE DATA , 
1 

SJb.onK Area Are< T e Annuais Perenn Pastures Fcreet Fallow Past P Hatural Total Rural Cattle ! Census % U X % X X Forest Populatlor. Pop No ~ 
, é¡¡29KL2 29QO 5 10 , 

~ 5 

i " 
f:2BOLWO 19H 48t 18 2 2 51803 3'826 5vl05 

~ 

h2BOLl01 3312 25000 2300e 
t~2BOLI02 1032a 10000 10000 R 
ff¡2BQL1~5 m~ 15101 'S101 í 
ft;BOL¡06 25766 l' 1 40 Bt2BO 35Z16 72537 
h2BOL107 8505 2 31 27 9~ 4 16133 1114l 7613 
f~?BOLI06 7845 
h2BOLI09 5198 mes 6867 
f:2BRAl4l 56454 31135 96 2 2 19 o 10 18 64 5 610515 3257JC 
fm'1BRAl42 16040 11103 14 B 4 21 9 4 47 1 3 21 621708 94529 
!m2BRAHI 33357 9121 '3 42 36 10 4 8 71 S17é9 12023 
!D2E~A145 34060 36666 01 3 1 3 26 13 5 221 53 05 380182 1058101 
fz2SRAI46 27940 19146 31 3 1 412 02 4 5 45 3 255m 1004201 
h,SQA205 73550 9361 49 4 3 1 5 10 9 4 8 72 164862 43421 
b2BPA209 930BO 17651 3 3 3 4 17 3 16 5 49 I 1121095 365049 
fe2BRA210 20590 2055 93 12 4 5 2 2 16 5 1 1 53 6 114835 4370 
f~2SRA2U 122200 37405 66 4 I 14 4 20 6 49 548501 585990 
f.29RM01 22550 lBB5 59 9 4 33 7 24 21 30 7 422048 386973 
f¡ZBRA402 26560 HilO 4l 6 2 35 19 32 38 315991 291006 
b2BRA403 52350 735129 '1 1 25 3 H 18 2 36 2 211021 10211 

), f~:!EF~405 48760 13185 46 2 7 1 5 06 6 1 1 89 3 82012 4262 
h2BRA406 36020 33566 85 1 5 1 2 5 5 875 246194 274592 
b2BRAI01 11690 23228 41 1 25 1 51 2 9 935 119909 39Ho 
i~2BRA408 2B060 8658 44 2 7 8 21 6 3 4 11 4 67 3 279251 55159 
f~2BRM09 82730 25230 H 4 7 5 4 10 3 2 5 9 4 74 463616 331811 
{¡¡~BRA4lO 138800 1706:3 1 3 1 4 31 2 15 14 4 48 196793 690690 
{n2BPMll 44930 3080 15 n 3 10 3 34 8 1 60 5 15346 4552 
f~2aRA57 23720 2832 06 16 6 29 o 34 B 13 600216 489048 
h2BRA51 2B090-4519 84 14 1 33 o 33 13 31 17819! 83671 
lc2EPA58 129BO 2632 06 17 2 11 3 4 41 1 3 !1 4 114243 402S4Z 
f.ZBRASOl 83250 21436 76 8 3 2 6 3 l 3 66 85146 21869 
foZCOL3 1790 5 15 214467 107017 11455QO 
f::2COL5 11252 !O 30 50 
b2COLe 15322 35305 22316 
to2GOLS 5136 
h2COS1 2611 !4 4 J 4 53 9 51776 137°49 
fn2ECUll 8277 3 22 7 35 1 HIBOJ 
f~mUl2 2727 5 lB '1 <v (2 ~6643 . - tm2GUI.l 2320 29 36 42 23 68669 61997 521Ql 
t,2HONl 3203 lB 17 2 39 5 B 3 14 7 25353 7434 
fm2HOtlZ 3301 11 4 59 4 I 48 3 44870 32291 

' .. f¡¡ZHlel 1273 2 3 4 26 50 13 35359 28136 
:n2NIC2 10054 2 2 4 51 21 32 419164 264005 
f~2HIC3 11015 50 4 6 31 5 1 243272 111130 

• fmmm 2203 20 5 10 3 114 4 15 9\06 55855 
i~2PAN32 16104 11 4 2 7 45 4 B 31 6 135194 509266 
h2PAH33 342 465 77 5 25 6 16 2 !3 158485 99288 
fm2V!~101 7500 259681 '7~000 

fm2VSN102 8806 15095 77000 
fn2VKHI03 9191 43418 15, " 
f>5BOUOO 1296 631 !O 5 73301 65189 li434 
(n5RRAIH 5mO 31M6 45 2 3 2! 5 10 \9 56 1239m Sl\\1 Ce 
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r~5GU.\2 

!.\GUh3 
f!!~~ni 

inmX2 
105~EX3 
f;5PERl 
ím5PE~IO 

, i.SPERll 
f~5PER2 

f~5PER4 

1952 25 
2304 22 5 
2929 
~123 
3276 
9°92 H 

20883 89 
3405 43 
3100 21 
4600 5 

6 4 e 5 2 58398 5!7~j 13"03 
6 11 2 8 11166 95~O '04" 

25 25 5 43e2E 
6 4 8 4 7 5" , "" 

lB 19 5 19 5 865' 
15 34 2° 635: 

15 10 6351 


