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Rio. 30/O&/93 

Eustà CI Lii CD 3 
Coorda:ador do r_:rojCa+ D ''E.cc:'nocnia do Des-F I or - affta;nerito tie. 

Ama2! Oni a 

F'ara: 
	

E:i' - n?,r - d Beymer 

C? 
	

Rel at.br I o Final do Ease 1 cic Projato ''A Economi a do 
LieSt ). oreR;ca.merltci ca Ance.:c:;nie. k.r.e.si I a:i re.' 

Lout ome prc:?posto nos T:rrno de Ra-F E.?rënc: j. &1 	Os ohj at. I "os do 
ullzi ,1Q5 do proj eto e-ào 

i. fl t ecjr ac Lo i n+ or mat. I :'a da d a b Osas cia clad os cieo--re -f ar en C: I adas 
CCDRc lr?tc3rrr.3.ce5csfl t,c:;--ecol iScIic:as a sOcio econömicas 	sObre 
a Ama:_- Onia brasi ].eire. c:om in-FormaçOes djcponlvats no IF1GE 
no 

-- 	 preparaç ~ o 	de 	urn 	dc:'cumerit.o 	de anAd isa 	rio proc:esso 	CIa 

des -Fl orestamento 	da 	Ania:zOnia 	seus princlpas deter;ni narit.es 
ecc_ncjcni. CO -s 	P 	demoqrà-f I c:os , 	 sna C:CDntr i ti_cl ç:aC? pa.ra3 	0 

aqravamantr 	do 	e-fei to 	estu -Fa 	ceas perEpectivas futuras 	do 
prob I ama 

Essc?s 	ob j at: i '/CD5 	urni:.' r I CiCDS a ID en as 	par ci a I men t. a 	n G?ssa 

  ...
Imeira 	f:aiLp do prjeto. 	Dentre' 	as 

c:.'os 	objri.:ti vos 	pro::'ostoe 	palo 	projtYCCD 

ra:zesas para a 
destacarn --- se 

n:o 	cCJrisSCuc.O 

Os 

t:c.nicosn a 	cDbtero 	dos 	cacJ-os junt.o c 	INIF'Ef 	e ao 	IBEiF 	(vs. 
con,....Lspo ncicnc I a 	anex a) 

DI a n t e 	dasa's 	probi am j e:-:-Lrat.g I a 
nat.t'.'tc 	le-vantar 	diracarnente 	os ci:i.dos 	male Img.c'r tanta 	qua 

-fc?ss.eg 	::'.sl-veir.i'::k:: 	obturmç(o 	C55Ei5. cr. ma 	NatLtraln-:Icte I 
custos 	a 	atrasos 	cR(jD.C:Lcrc\D s 	D, c 	 fal' 	Cie? 

  	r:fraeitrucL'.ra r::art:ocràfi CC. t c)3t..- l:aço tcr,ica adeqLtadat. 

L'ent; - e 	as in-formac:,es 	aesim 	ievar,tadas 	encontramn---se 	a 	i:Diome,3sa. 	a 
a. 	nutil -ca rodov:ucra 	cia 	ArnazOnia 	Leg  -al.. 	0 Ane>o 	I 	:i,ntitu]. ado 

  ''Base 	de dados 	muni cipats 	'Mre o volume 	cia 	mad':-?! ra 	a 	a 
b:i.omssa -floresta:L 	d. AnazO; -cia 	Legal'', 	de 	autorja 	cia 	Olaudlo 

F3oher, 	apr -  esarctaametcdologia a- Os 	resui tados 	re-ererites 	a_C) 

  pnimetro aepe- cto. 	0 flnexo 2 	i nt i tiflado 	''Est_imativas da 	e>tansr, 
cia 	in.11h& rodoviAr j. it 	em 	nIVE?]. 	ImunICi pal 	p a r a 	a 	Amazôniac 	L_acjal 	, 	 cia 
au tar ± a cia 	Mar i a 	3 csè 	Feesca 	apr -  esarm t a 	a 	net. od ol og I a 	a 

 reul tados referent_es ac segundo aspect_c. 

  0 	Anexo 3 	jntttui ado 	''The impatt 	of 	the 	-forest. 	industry 	i Fi 

Ana:on I a d c:foresta.t ion" 	de 	autorI a 	die 	Al fr- edo 	Noel 	Iusen, 
apresenta urn ral at_bra a cia pasc1ui sa scbre Os determa nantes 	a   per spacti vat; 	dma 	jridCcstr I a 	(fificici rei.ra 	cia 	Air,zCjni a 	Legal 
car t.acnen 4 e un- 	ar;pec:to 	cia. 	major 	Import tknc:i am 	na 	Amazóni a 	Leg-al 
sobret'_mdo quaIc'JCc sEt 	tam urna avail ato clas condi çcu: 	futuras- 

  



  
  
  

U Anexo 4 intl tul ado 'As tenclenci as do progresso têcnic:o ne. 
Atnazbni a Legal apresenta em c:ar&ter -  pr eli minar a anM 

  

	

 de urn aspecto fundamental no processo de desf 1 orestarnento da 
AmazOni a Legal e qua, dessa -Forna era i dent. i 4 i cado COUlD Utfl 

das tare-f as bâsi cas do proj etc nc:s seus lermos de Ref erenc i a 

   Final monte, 	dci S outros rd atOrlos d€? mi nba autori a 	se 
origi naram do proj etc. U pri metro, em cc --- atuclri a corn Peter May 

   intit.ula--se 	T he user structure In Erazi1 	tropical rain 
forestS. e o set undo, co-u.ui:orado por Eli sa P. Rei s, se intitul a 
"iamtnq Change 1mtfaiances De -foreste.ti on in the Amazon. 

  
  
  
  
  
  
  
  
  
  
  
  



  
   

  
   

  

    

  
  

    

    

  

  
  

  

  

  

  

   

MqEsID(NtM O AE'OSUCA 
sEcRErRrnAoA CT(NCIA E rEcwocOom 

INSTITLITO NACIONRI DE PESQUISRS ENPACIRIS 

São José dos Campos, 22 de abril de 1993 

OF. DPI-081/93 

Dr. Estáquio J. Reis 
Ay. Pres. Antonio Cartos, 511 ho. andar 
CEP 20020-010, Rio de Janeiro - RJ 

Prezado Eustáquio, 

Após nosso ifltimo contato telefOnico, tivernos a oportunidade de trabaihar, junto corn a 
Direção do INPE, na busca de recursos para conclusão do Sisterna de lnforrnaçAo AmazOnia, 
corn a digitalizaçAo this dreas que faltam. 

Corno é de seu conhecirnento, as areas que ainda não incorporarnos a base de dados são as de 
execuçAo mais complexa já que concentra a malor parte das areas desfiorestadas. Como 
referencia, considere que os cerca de 2/3 que jã ternos digitalizados incluern cerca de 10 010 do 

total das areas desfiorestadas. 

A complexidade do projeto faz corn que os cuslos para sua conclusão sejarn elevados, se 
comparados aos recursos disponiveis no mornento, e estão recebendo atençao especial da 
Direção do INPE para sua obtenção, que espera-se esteja próxirna. lnfelizrnente, ate a obtençAo 
de recursos no volurne necessário, estarernos continuando o projeto ern ritrno lento, sern 
previsAo para seu término. 

Corno coloquei durante nosso ültirno contato, o INPE entende o transtorno que os presentes 
atrasos estão gerando sobre o projeto Econornia do Desfiorestamento na AmazOnia e gostaria 
de ressaltar que o projeto seguirá seu curso norrnal tat logo tenharnos os recursos disponIveis. 

Finalmente, corno forrna de minirnizar o impacto dos presentes atrasos, conforrne sua sugestão, 
a DireçAo do INPE deterrninou que sejarn geradas cópias das 64 cenas Landsat do rneio da 
década passada utilizadas no projeto, para enviar-the. 

Colocando-me a sua disposiçfio para quaisquer açôes possiveis, que possam dirninuir o impacto 
dos atrasos do projeto, subscrevo-rne, 

Atenciosarnente, 

4~ak 
Diogenes S. Alves 

CC: Eng. Marelo Barbosa, Diretor 

Dr. Lulz Gylvan Meira Fliho 

Dr. Luis Alberto Vieira Dies, OWl 

Dr. Joo Roberto dos Santos, DSI 

AV. 005 ASTAONAUTRS. 1758 . CRIXA POSTAL 5 1 5 12207 SÃO Jose DOS CAMPOS . SF. BRASh 

   
FoNe(o123)41.8977.TELEX: 123.3530-FAX (0123)27.8743 

  



   
  

   
  

        

                  

                    

	

               

              

     

      

	

   

        
    

                 

	

          

       
     

	

          
      

        
    

	

         

   
           

   

    
                      

      

	

          

   
            

        

     
       



• 	           

• 	
RR€SW(NCIA OR REPU8(ICR 

• 	5€CRETAAA OR CIENCIA E TECNOCOOIR 

INSTITLITO NACIONAL t'E PESQIJ!SAS ESPACIRIS 
SJC, 04/06/93 

OF. DPI-107/93 

Dr. EustáqUiO Reis 
IPEA 
Av. Pres. Antonio Carlos, 51 - 170. andar 
Rio de JaneirO - RJ 

Prezado Eustáquio, 

Em resposta aos pedidos formulados em suas Ultimas 
correspondencias, e conforme acordado em nossa conversa telefonica 
de ontem, estou enviando anexos: 

Disquete contendo Os Unites municipais da Arnazonia Legal (disquete etiquetado. 

ESTADOS.ARC) no tomato ARC/INFO. Ret ira-se ao arquivo lela-ine para mais detalbes sobre 

conteüdo e tomato. 

Disquete contendo os Unites nunicipais dos estados da Anazonia Legal (disquete 

etiquetado projeto EST) no tomato SC!. 

Disquete contendo Os 
valores de areas destlorestadas para as células do estado do Mato 

Cr0550 que temos completadas, apes todos Os processos de digitalizacão e veriticacão 

(disquete etiquetado Relat(5rios). Refira-Se aos relatOtios e veja o tomato adotado: 

HIR_ORB/Pt_DOMkIYYUF 
	 area (km2) 

onde MIR e 0 indice da carta no Mapa Ijidice de Referenda na escala 1,250.000
1  oRB/PT 6 a 

orbita e a ponto que designan a cena Landsat-TM, DDW4YY designa dia, nez e ano e ur 

designa a unidade da tederaçâo. 

Pequeno Atlas, em que estào desenhadas as cartas KIR coin as cenas Landsat sobrepostas. 

Este Atlas perinitir-1he.a encontrar a posicâo da celula na carta e, tambén, dará 

indicaçâo da pate ocupada pela celula na carta. Como as relatdrios que estoU enviando 

apresentan areas destiorestadas por celula, acredito que a pequeno Atlas 
deverá ser-ihe 

Util. 

Coma djscutimos ontem, a estrAtificagâO das areas desfiorestadas 
por municlpio seth feita oportunamente, utilizando metodologia 
especificada pelo Dr. Gylvan Meira, que permite encontrar extenSão 
e taxas de desfiorestamento por municipio. Os dados que envio 
agora, permitiriam que vocé já fizesse uma primeira análise dos 
dados, segundo seus critérios. 

EsperandO que não exite em contactar-Ilie 
envio-lhe  o mais 

Diogenes S. Alves 

COpia: Eng. Marcio Barbosa, Diretor 

  
  
  
  
  
  
  
  
  
   
  
  
  
  
  

caso necessite de qualquer 
caloroso abrago, 

016 

   Av. 	ASTR0NRUTA5. 7758 CAIXR pOSTAL 575 12201 s40 JOS0tJS CAMPOS 	BARSIL 

FONE: (0723) 478977 TEL(X: 793.3530 .FAX: (0123)21.8 743 



RELATORIO FINAL 

BoIir':'r 
ir-.!FL--AML 
2E3 01 93 

}:AsE iDE DADOS NUN ] CI pn:t S SFJBRE 0 VOLAJNE DE MADE IRA E A B1. OMASBI-\ 
FLORESTAL iDA AMflZONIA LEEAL. 

Ret atbr to t.c'cn jco apresentado ao BESEP/ IPEA coma pa.rtc-? da pesqux 

sa 
A econocin a do cjci.'s -f I orestamerlc) cia AmazOni a i3rasi 1 ra 

Claudia Beimonte de Athayde Bohrer 
3anairo de 1993 

1. CI3ETIVOS 

0 cbje't.i vo deste tr - abal hr è a de? organiz ar em rd 'tel muni ci-'-
pa]. I n'forrnaçO'es 1 evaritadaa pel a i nvent.ãr 10 fl orestal real ix ado pel o 
Proj eta kAIJAME:RAbIL, ia area cia Amazon i a Legal , abr - angendc as Ftegi ôet5 

Fl tc?c ol bcji c:as dai€, Fl c;rest.as OmbrO-F ii as Densa e Aberta Est:e ret atO-- 

rio 	part.e cia pesqt.ti sa A Ec:onorni a cia Des-F I orestamento da flmaz Oni a 
tel ra' 	ore em desemvol vimc'nta no IPEA, cu,j ci obj etivo rna.i s ampl a 

deser,vc'lvar mc:idelos cuaritxt.a'ti vos que poesihi 1 item sxrnnular a cuc:upa--

ç:to e a c3es-F I orestacnentc, nessa r - egi Za, aye], jar sues causes e cc:nse' 
quenca as econ&ni cas e amb I ental s bern c:omo os custos e henei act as cias 
alternatives de pC)l it.ic:as qovernamentals. 

A base the dados I rid I li in-forsnacÔes sabre van as caracterl s'-
1:1 caS da vegetac1c' -Fl orcestal cia AmazOrit a Brasi ]&ira perm t.i ndcr est I --

mar as di fer enças rega onal s do SeLt voluma tie madeira e conteudo cite 
ti omassa.. Essas I nforir,acôes, orcjanizarias sin ni vel rnunjc;a pal , pernii 'tern 

tanner mats detetihadas em termoi5 geograf i cos, w portanto met S prec x - 

sas, as estimativas do potenci ci econO(TildC) cia expi oracão de madeira, 
hem cam cas cemi ssSes tie CO2 resul tantes do des-fl oreatamerito ties và-

ri ts r - ecjihes cia ArnazOiiia Br - asi leira.. 

2 -- ESTIMATIVAS iDE DIOMASSA iDA AMAZONIA 

A I nipcirt and a cia rcecji tC) Ama.zcni c:a pare a manLtl:.wr1ç;c?0 do squi - 

1 Ibr Ia no nil 'tel tie carbono da atmosfcera è acnpl amente reconhecida pci a 
i:oivun dade ci ent J.-F Ice (Brcwn e L.ugo 1.9E32 Fearnsi tie, 1983 Woodwel 1 et 

at , 96: . Entratanto a mesmo no ororre qt.ando se trata tie quant'J. 

car sst.a :1 mportancia. A v,estiniativa da qu.antidade die carbanci estocada 

na btarssa cia floresta amazOnica, des quantidades tie carbono emtti' 

des pare a at,'nas'f era psi, as qusi madas e cia perda cc aiZLLrnL%1 a; ~.o cite car'--
borio psi a fl orrasta atrav&; de saus me,c:ani, 51in05 naturals so ohj e t a 

i flLkR dcc FflLtX tè3S dtscusshes C incsrtci'zas.. 	 - 
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Diver-os autores tern--se uta 1 izndo cicA critèrios di -Fcirentes 

   
ns"stas esti mati vas. (3 c:ritCri a inal s di lundi do i nicial rnc-,nte {oi o 

ut x 1 a z acci de ci ados a c b a ornassa rnthd a a oa 1 1 :r aest a obt a a os a a ret amen t c 

no c ampo atr avs de arnostr - acjern ci est. rut: i vas , cx t.r apcil and a-se ent:.o es - 

te val or par a. aärea total c;ahcrta par fl or - estas na regi Ac (Brown (.,-? 

   
LUQO c  i9B2 F ,rnsida•, 1985) 

  	 Brov.n a' L.ugo ( 1986 1992) criticarn esse ervfoque, 	sf irm&fldt;) 

qua' a uso cia' dados c:oletados em urn ttnic:o c/au aiguns poucas I oc:ai 

   ga'ra.lmentc em parcel as amostrais de pequeno tamanho, no 61 compaiti vel 

corn a anVil L5a' do p rcbiema a rd vel regaunal ou global 	jà que nac con- 

sidera a var:iaço da hi omassa a ni vel regional cu gecgrà-F 1CO. Estces 

autores alertarn ainda para a possibi 1.1 dade de tendenciosidade i -ia se-- 

  I ejfo das areas dc arnostragern a que pade conduz i r a uiTia superc?sti fD5 --

t i 'va cia hi ornassa total a ni vcctl regional . Pr- opOern a uti liz. aço cia' cia - --
dos praverli erntes cia' I nvent&ri os -Flarestal s rnai s abundant.es a' qeral 

merite cohr i ndo cjrandes ax tensdes de terra cia est:i mati vat cia hi c'rnassa 

total ccii di ferentes regi Mes geogrà-F ± cas, levando-se em conta sinUs as 

  i yersas -for inacOes -florcsta:i s cxi stentes nos trOpi cos a as di-ferencas 

cli n-:t i cas e cia' habitats, r - esponsAva'x s par var - i açbes nat hi ornassa + Ic- 

   ra'stal 

0 usa 	deste 	noVa 	en -FoquEe 	so -frau 	v&rias 	cr1 ticas 

(Fearnsi de i.966; 1992) dc-evi do so -fat -to da' qua' grande parte dos i nvent&---

   ri as -F iaresta:i i real izados nea regica teve por objetvo principal a 
est. i mL&ti vs do vol urnc-: cia' macid ra para expi oracVic c:arnerc:i atl conc:en--

trando---se basicarnente no extrato ar - bôreo c1 geraliTiente dc-2sprezanclo--se 
a hi onassa oats 1D1 antas scm 'is]. or conerci al potenc i al . D'sta' macia, a 

LISO des tes daclos poderia conduzi r -  a urna subestimativa cia biornassa to--

tat cia -Fl ore-stafl Brown a' Lu.çjo (1992) rebatem as cr1 tic:as, observanrin 

qua' as p3. antas ri& i nvei - tar I ada's c:ontr i buern corn aj:erias UmJI pc-quena 

pe4.rt a' cia tIiCiP55S.: total qua' està conc:entrada pr:Lnclpalmente nOB 

-t.ro ricos a' copas rJas irvc'res mati ores 

Sombroek (1892) comertarodo as trabalhos cltatdos, t-essaita a 

   nraFdevari ac(o via hi. OnIaSSa* das -f I orestas nat ra'çji Ao ., geral rna-nte 11 ga-- 

cia a tatc'ros amoa enta: s loc:ats 0118-ia solo a' 011 rna a]. d2rn cia' ati er - tar -  pa - - 

ra a i - portan:i a Us ac ~f,a entrOpica anteri cr a' intcnsi-  f i caço dat ccl a--

Ill ZcacC, qeral nierit:o negI i Qa'flCi ada.. Cornenta ati nda a i mportanc: i a do 
      ono estocado nat biomasroa subterr - ttnea a' nat rnatr a a org2:ni cat do so--

1 c o qual cc-ti rnado pelo autor,  a paruir cia' perf is cia' solo em di -fe--

rentos partes da regiVio 1  aparenta ser,  aqui val ente so cc'ntido cia hi a--
ciiassa are'a. Pars comprova r--se esta hi pOtase sAc) ncaca'ssàri Os cnai S  es- 
4 	no campa, corn mai or abrangerica a geoç;r - al ica. 

Oat qual quer manea ra t, a ir.etodol ogi. a prcipasta vern sendo re-fi---

nacla, corn a USC) de equac:àces de regre?ssàc) obti das a parti r de dados de 

levantamentos cia' bioinassa, carrelacionados a estirnativas norinaluiente 

  

	

 obti das ncys i nva'ntrtos -Fl ore'staiis, tais coma Dap, area basal a a]. tu-- 
ra mbdia cia -F : crests,permi -Li ndo ainda esti mar--se a hi ornassa dos ou-- 

  
  
  



  
trus cornpc)nentLes da f or esta atravs do USC) de Jat.ores de cor - rEj& 
(Br- own & LIAEJC), 1992) 

Entretanto, esforcosi devern ser -Fai tos rio sent i dc de se ava---
11 ar corn rnai or preci so a b:iornassa de cacia urn dos diversos Comporien-- 
tes do-s ecossi sternas arna.Ori cos, pois sornente deste modo poderA ser 

estirnada 

a amportanci a de cada para a oxarnassa total dos 	:ossiste-- 
inas, Coma teds estucios s(c de enecuç ~tO cara e trahalhcsa, as ince'rtce-- 
zas quari to a b I ornassa dos ecossi stc•?rnas da req ± io cieverào permartecer 
cal rida pcir -  al gum ternpo 

INVENTARI OS FLORESTA iS NA AMAZON IA 

0 1 evantamentc, dos rec:ursos -Fl orestai s na Amazani a brai 1 ci   ra 	u--se em :1 n:ici c ireadus da d?cada de 1950 corn OS I nventàri. os fl ares- 
tais real izados pela 	Fi-;O Eli cooperaçàa cc-rn C) 	governo 	brasa lEn- ro 	na 

  ragi 	:cl dci 	bai XC) Arnazonas (l3rasi 1, i974 	Heinsdijk, 1957) 	No ± nicic 	cia 

    dêcacia de 1970 a Proj eto RADAMBFtI-\SIL real i CU 0 1 evantarnento dos 	re-- 
curscs naturai s Em toda a. reg i;to AmazOn i c a, corn b a s e 	em 	i maqens 	dE-? 
retdarcr asi 1, 1973 -83) 0 Projetu produzi u I n+crrnacôes cartogr&-f icas 
na escal a I L 000. 000 sobre di 'versos terncas (cj&:ol oçji a, sal as, relevo, 
vegetaç ~'o) cie r - al at.or -  o tcnicc's corn dadas coletados no 

:i ci 

  	 C) rttdc: re-Fc-rente cI \eget.ac.c-o c:oncentro----- -:SE! 	prJnc:i [Dalmerite 
nra aval iaçào do putenca1 cbs rc'cursos +3.orest.ais da r egià'o para ex---
p1cii- - ac:ko utedeir - eira. bern coma ci de aicjumas esprc:xes para a extrati 

smci Desde SfltL4O q  di VdFSOS :L nvent&ri os -fiorcst.a is vern sendo feitos 

   ia r - egi !o, conc:entracbos pr I nc: I pal merite em &rwas desti riadas a proj etc-s
iJc --ivo1 yj fyc rfrJ (represas rJe Sasriuel e }Bcal bina, proj eto Caraj &s, 
projetos cJe :oioni zacio do INCRA, etc) e en rcas destiriadas a pes"-
qLU Sfl (FLONA Tapaj 613;, Reservas do I NFA) 

 Os di ferentes I nvent&r - i as possuem al gLirnas di 4 
ibqic:as, pr I rcipalrnetce quanta ac tamanho ml nhluc) das &rvores meclidas e, 

   ci tainanho des p arcelas arnostrais, devido ac-s di ferentes objeti vos de 

   carja in'vc-,i - tàrio e ac crE--scente conhecirnent.o sabre as c:aracteristicas 
estrutur - ax s das + I rj33tas amazOrii 	Alemi d 550, 05 SE?LLS resul tadcis 
seapl i cain somentc? ks àr - eas obj etci dos 1 evantarnentos, que sornadas cci- 

  br em cap en as usna pequena p or -  ceri t agern cia -r ea cia AML Dest e rnodo , Os 

ia-dos do Fr oj a-to RADANIERAS IL. SC4 as CÁO I cos qLIe cLtrnpr - e?rn OS requl si tosc 
de urn f o r ;nidade metodoi bgi Ca eabrangencia espacia:t indispensàvei s 
par a a sue ut:i 11 zac:tLo no pA anejamento a ni ye- i rE:cJlc)flal 

   
METODOLOGIA 	 - 

 4,. 1 . Cl assi -F I caç2'c cia vegetac; bo 

Apssa.r de ser conb -ieci dat pri nci pal rriente pc-i a -  presença dat 

  
   - 



  
resta t.pi cal un:i da 5  a Raçji Ao flmazbni ca possul uma cjrande var iepdacie 

cia ti pos de vej'etac:o que cobrem E'xtenses van i  &vei  is  den' 4 Erra (Sal 

  

	

 cjado a Braz& 1990) ApOs Os 1 tevant.arIje2ntC)S fe tos pal a Proj etc RflDAM 

ERAE3IL, fci possivel btar--sa urn c:cnheci mer,io abrarçjente cia verjetaOu 

am toda a rag i c.. Contucio ai nda vqxistem divE rqanc:i as quanto a ci assi - 

fic:aco dos di ferentes ti pos cia' vegetaj(o. Neste trabaiho +oi adotacla 

  a ci assi 4 i cac:o uti ii zada par Sal qado a Era z Lo 1998) desanvol vi cia 

par Ya'lciso r Goes Fl iho (1992) a partir do si sterna dEe Ci assi fl ca;a 

sugerido par El 1ember.J a Muel ier--Dornboit (1965/6) para a UNESCO. 

 A tabal a 1 mostra a rc:c:obr i mento dos di ierentes t i p o s CJ al  ye-

getac.CD na r- eqi c. 0 ti po cia veqcataç 10 prLdorni narite O a Fri oresta Din-- 

brOfi la 	r;sa. qua rcccDbre cerca cia 4CC% da raqiäo, seg'.cida pela Fio-- 

resta OaiibrOf I La Aberta, cobri ncici aprCDX i madarnente 21 	cia &rea CI€t 

AMI.. A Carnpinaranr, tambrn r.:onhec:ida cornci Caat:Lnga AmauOiiic:a, recobra' 

  cr50105 arenosos cia hacia do Rio Negro. A Sayaria (Cerrado) ocupa 

tt:nsaStrca5 ao Gui /Sudaste da AML 4  o ii torc3i do Arnapã, par te de 

koraima bernc ama àr eas I sal acJas ci rcundadas pal a -Fl oresta em toda a 

regi total I zar'.cio cerca cia 14 5 3% da àre?a total. 

As Fiorest3.s Estacionais Genii decidual a Decidual ocupam hre- 

  

	

 as ile trails). ço, c:orn oc:orenci a de urn pcer I ado seco dee rnai S cite tre?S me -- 

sea, no Mato C3rosso, kondona, Mararihci a Roraime. Ocorreern ainda as 
reas das Formacbes Ri anal ras corn i nfl t.;enci a 41 uvi ai (vãrz teas a bur I 

tizair) +iu\'io-rnarinha (manqLiezais) cu roarinha (restingas) . Os RE-f C- 

  gi as Fc:ol 5gi c:os ocupam rei evos resi cIua. s dci Escudo Gui anense. T ~ ni i rn-

par tanc ia ai nda as areas cI *ssi 41 caclas corno cite Tenso Ec:oi Ocji ca (eco--

tono) ou da: cantata entrie dais ou niai S tipat cite v'getaço cohn i ndo 

16X 'Jar egio. 

  
Taha3 a 1 - Ti pos cia veçjetaco da Ama;: öni a Legal 

pa cia 'geta10 	 f!_!r*2a (i<m2) 	 7. 

El rj r esta Omhrôf il a Densa 	 1.997. 348 	 40, 12 

   Elciresta Ornbrè.fila Aberta 	 1.071.643 	 21.63 

Fl ores .. a Estac:ional Semideciduai 	 62.840 	 :L ,26 

Fl or 	a Estacional Dwc:L dual 	 67.683 	 :1 36 

Campi nar-ana 	 57. 266 	 1 15 

  	Gavana 	 709. 760 	 14, 26

Savana Est&pica 	 12. 194 	 0,25 

Forinaçes Ri onci ras 	 120, 838 	 2, 43 

Ra'fägi C) EcolOgi co 	 440 	 - 

 rceas de Tensào Ec:olOgica 	 795.532 	 iS. 98 

Total 	 4.978.247 	 100 00 

 Fonte: AraOjo, Jcirdy te Fonseca (1986) 

  
  
  



0 dados cli s pon1ves para a preent.e trabalbo concentram---se 
n a s Flore-stas Omhrb-F ii as Densa e Aher -La que cobrern urna major exten--
sC) t(-, rr i tar -  ± at (61 65?. da A r e a total ) 2 05SU8fl) bi. ornassa e potenc± ad 
maciex rero mai s eDt evaclos, pc_'sis LU n d o ai nda uma di v e r s i dade bi ci ócji c:a 
c:onsi deravei tnerjte n:tJ  or,  do que CE; outros Li pos de vecjetaçAo. Entre--
LcflLOg reconlecemos que dvam ser -Fei Los esforos no senti do de Be 

aval i ar cow mai or preci stCD C) vol Ume a a bi ornassai rndi a dos outr - cs t i 
pos de vecjetcacac; da reçji ac, para apri mcrar-se ai nda mai s as esti maLl - 
vas tics estoques de carhono contido na veçjetacáo da Amazcini .. 

As Florestas OmbrO-filas Densa e Aberta estrj caracterizadas 
par di -ferentes-for mac:Oes q  ret act onadas .30 hab]. tat local CU 5ej3, C) 

Li po de te?rreno a a altitude onde isa encontra a fl oresta. Os dados 
uti 11 zados se raferem a urn total tie sais -forraacôes fl orest.ai s, quatro 
para a Ft orsta Densa a duas para a Fioresta Aberta, a segui r di scri --
ff1 naoa-s 

-. Fl oresta Drvs.3 Al u'i± at (IDa) - recobre as p1 ar I c:i as at uvi ai s da re--
cji c', so-frendo :i rundaç&s p e r i ôdi c a s 

Ft ore:ta Densa des Tan' -  as Eai <s (1Db) -- rcecchre oster - r EflOSi c:oIri at--
Li t '..tc!a inomc. rdo qua- 100 ret r as da pt an!. C: i a Amaz On i c: a 

- F]oresta flrd r -;s .i  SUbnOII -LaF,aI. (Ds) - terra'nos entre 100 e 600 metros cia 
a.ltj -tLtue. 

Ft a r;?st.a 1)e:nsei Mc3flt.an.L (Din) - terre:rios entre $OC' a 1500 metros tie 
at t:i L'..ide, 

- 	ir,r-rs4. 	qjijer - ta cia's Terras ELa:i xas (Ab) -. ter - renos abaixo c:ieme--- 
trc:'!s c:i 	]tiLu.c5e. 

Ft oresta Aberta Bubmontaria (As) ....t:er renos entrs 100 e LOC' metros 
citp alt itLLdE 

'1-. 2. Amcastraganu da ''egetaçc) 

iJ ruateri at bàsi CL) uta ii zado para a ax ecucao do proj etc con-
Si StD. LLS2 de CbjDl as tIC) mapa Cia VWQEtaçto, c:oritendo a local :i z .3çio d o s 
pc'ritcs de atniostragem (Oliveira Fl iho,r,o pral a) a do mapa cia divisLic 
LerriI:orial da AN1L_, ariibcnj n.,:k escat a 1.2.5C.10.000, barn coma de tabelas 

1 ttr -ido c:'s dad as tie ap:' r -  ox ± mad amen 1: e 2200 agiosl: ras tic) i n vent. ir I o F I c---
resi:ai real i z ado pPi a Proj etc RADAMBRASIL 0 material foi cedi do pet a 
I FSE a t.ra'vs c-ia sua Di ret or i a de Baoc i Cnc::i as 

t:ir?&?a cia -!;upc-Drpiç;o dos mapas., iclent.i-ficau--sa as 	pont.os 
lc'c:ali;:-:adtDs d'a'rtro dow 1 ±mil.:es tie cada munxc1po. Foram 

el alioraclas tabe]. as par - a :ada rstado da contendo a riumeracãt do 
pcHtc's da ainostragem par --  muni Ci1 o reun dos em mIcr - o --- rcjiàes homog&---
rieas- A etapa t3ec2uinte  consistiu na obtLenc:& C -lIDS dadc's scbre c:adjA 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  



    	. 
p01:0 cie amostr a';Lni nas tabel as 

Con-Forme a ciesc:ri çtc via metciriol og. a ut iii zada no i nv?ntâr i a 
-florestal (Brs.si 1 , j97:3-33 as amostras fc'ram s-e1.ccnadas de acordo 
c:orn as caracter 1st i c a s predom nantes em cada fol. ha ac) miii onsi cna 
atravs cia anal i s e d o s di f-er h'ntes padrOes obsEervados nas I macjens ci 
rjdar proc:urarido-se cobr:. r a van i aco cia vecjet:acao na reçji iNo . A Area 

da.s amostras -F.:i de uni h'c1:ar - e (2OxSiCim) Foram medidas tocias as Ar--

v or-s corn circ:un 4 erencia a 1 30 metros (Cap) major -  do que 100cm 
(Dap:>31 ,8 c(n) For-  am medicios a Cap e a alt.ura do +uste cu altura cc) 
cnerc:ial 0 volume total (V) tol L:efticuiado atravs cia -fOrrnuia 

V 	3.1416 * D2 * H * F , onde 
Di &meztro (cm) 

HAl tura dci fustc ( m) 
F: falor de torna 	1) 

NLuna pri mel ra et ap a, os dados aprovel tadcis + cram a t I pu d e 

•fc'rma; ~;c -Fl orestai a nCrnwro de Arvores e, de espci es a ch t:Ifi€tiC) T 

ci 0 A al tiAra do pei to (Dap) , a al t.ura mcli a dos iLcstes, C 0 volume:' 

total demadeira corn casca de cada arnostra. Nurna scegunda etapa serc:i 

  i nd I uidos daclos sobre a vol time por ci asse de corerc I ad i zaço (merca-
dosexterno/interno) . As tahel as f-cram organiz1adas em p1 an ihas cia 

ti po Lotus 123. c:ornpatl vei s co ni ml cro--computac:lores IBM-PC AT/XT. 

4.3 . Estimativa da Biornassa 

A parti r dos clados on Cxi-ia1S, foi est) macic a vol U.ifl(? IIIêCIL a cia 

cl ore-eta para cada mui i c:i pio Cvi de AflEtX o) . A b OmaSt3a aerea mcd. a da 

c'resta 005 rnunic:ip:t Os -foi st1rnZcia a partir cia volume medic, atra-
'.'€s clas seguintes eLiaçes, clesenvol vjrJais por Brov4n e Lugo C 1992) 

SE. = VEF * ND 	 Eq. 1 

Vol (m3/ha) * VEF * ND 4* BEF 	Eq. 2 , code 

TALRL 	Eli omas- ar are?a t.c'ta3 
VEF = Fator vie expansZ4.o do 	vol u.rne 	C I 	25 

ND = Der;sidadc4 ru.dia 	via rnade:ira 	(0,69 	Mn/c:rn3) 
SB = Si amassa em p& de Arvores corn Dap > 	10 cm 

BEFr: Fator vie expanso da bi cunass,a 	(1 	74 	iDaraE3E 	> 	190 Mg/ha) 

BEE : 	Exp 	{3 	2:13 - 0,506 Ln 	(SB) 	:, 	 para 63 	190 Mg/ha 

5 -- RESULTADOS I. DI 6CUSScO 

5, 1 -- Lcic:ai I zaçZo cbs Ponttis de Amostragem 

A Tabela 2 apresenta urn surnAria dos resuitados a nlvel esta-
dual . Forarn I dentificados pantas via amostragem am 147 municIpios, C0' 

bri nyc 30X do total dos rnuni dpi as ou 737. da Area total da AML. Os 
6 	 - 

  
  
  
   

  
  
   
  
  
  
  
  
    
  



  
estadc' S corn o nai or ribsnero de pont(-- s de arnc;traçjcrn forarn o f4rnazcnas 
(1106) , Par; (3:33) e Nato Sroso (219). Em terrncis cia p'ercentagern dos 

mL'.ni c3. Di os ccm anp:istras t;oh re ssaern - -ste a Aainc:'nas Acre Rorai mat te 
Rondoni a, nos quai s a WaI or i a dots muni dpi os 'f cram amostrados. Os ines--
inos estados se destacam pel a area amostrada em rcei aç'1c a area total 
do estado. C]s estados de Tocanti ns e Gal gts por sua vc-z nu possuern 

     nhuin ponto de ai.rnostracjem em scu terratöro. 0 Maranl,ZXo e2tà coberto 
por apenais ci to amos -tra.s. 

HA cixversas razescs par -- a cesta c:ohwrtura ancostral desi cjual . Era 
priricex to 1 ugar. cm estados de Tacanti cm.. Nato Grosso e Naranho pc35-
suern grande parte do scu -tern tOria cobter -to por cerrados oU savanas 
-Horestas etstacjonajs C Areas de trarisico cu de tensAc) cccl Ogica g 
ti pos da' vceqetac.&c) n(c abrangi dos pel as datdos disponI vei s. Nos cesta-
dos do Ainap& te Rorai.ma, as Areas tie savana pertencern a pc'ucos municf -- 

  

	

 pi as c:ocn grancira extensNo territorial, serido que ai guns possuern tarnbni 
&rua.s corn ±ic:rcest.a q  md ul dais no 1 evartamcento. 

Tahela 2 - Resumo dots Resultados por Estado da Arnazonia Legal 

No. 	cia' Muni ci p1 as Area 	X do Estado Vol LIme Media 
Icm2 rn3/ha 

11 149. 617 98,, 05 110.700 
flrnapa 	 5 1. 526 65.81 190.622 
Amazonas 	 54 1.442.002 93.06 119. 187 
Maranhao 	 6 38,937 14,96 122.201 
Nat C) 	Or-  CDSSC) 	 16 279. 600 30. 86 85 . BOC' 
Fara 	 32 962.6413 78.49 115,191 
Rcndon5. a 	 17 253 82.42 112.071 
Roraima 	 t6 253 87,50 98. 454 

AML 	 147 3.597.683 72.95 119.278 

(Jina scegunda razo ë que nas Areas levan -taclas no 	i ni ci o do 
Proj ut:o RADAMBRABIL, 	incluindo a Maranho e prts do Para e 	cite 	To-- 
cantins, 	foram feitas poucas arnostras tie inventkrio. 	A rncedida 	qLLe 0 
proj2tc:i prossccjuau o 1 cevantarnento em autras Areas, 	os trabaihos cc 
campo -forarn sendo intensifi cados, 	resLIltando num 	rnaior nOrnero tie 
amostr as -ci tas r -jce-ssas Areas em rd aç7o as Areas I nici ads. 

Urn tercei ro moti Va que no deve ser dcespre; ado è que na Ape-
Ca cia exe-cu.ç&.o dos 1 evantarnen -tos, a processo cite ccl on:L zaço ciarecji (o 
j A ste cnc:ontava a-ni andarnento em di versas Areas, coma ac I onga dat rc--
dovia BelArn-Brasj 11 a, ic - cl uincio---sc •ai ndat as Areas de cal onizatqo mad s 
anti ga, comc a zona Bracjantina no Par&t ce a zona dots babaçuais no IPa 
rant -iio. Nest, as Areas ,a-fai ta tie amot5 -tr - as pode tcer side (Dcasi onada 
si. inpl &tsmcente Del a -Fal ta tie forcpstas em gr - ande parte j a removidas. 
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5 2 - Volume de Madoira 

01 
iveira Fl iho (190 1) , uti 1 izandcr-se cia mesiria base de dacios, 

no encoritrou cii -fercnças vol Lt(thtrz cats signi + icat-.i Vas entre as seas 
+ormaces das Fl orestas OmbrO-f ii as Densa e Aberta, consi derando toda 
ar ea cia Arna2oni a Leçjai. A ariM I se dot rJados a ni vel recji anal e la-' 
cal demonstra contL(cjo a cxi stenci a de van açOes recji onats not dados 
quatntj tati vos, vüici c o n s i derando--se a -formaci10 $1 orest.al na quail as 
arnostrcts estt10 local i ;c adas ( Tab:[ a 2, (inexos) . Corno exempi o marcante, 
a vol MItE nt&di 0 dci flmapt é Ci dobrO (IC) do Nato Or osso . 'Jot outrc,s Eesta-
dos, a m&idi a cJo vol uric se si tua entre iOu-I 20 m3/ha, mats c:ornvar - :j a-
cdes s:i gni -  fl cat :1 vat entre us muni ci p1 os 

 A 'fl29fPtatç ~c) responde dc macia di I erenc I ado as var i a;ie?s cics 
   + at ores aunt; i erita I e cia suas I n t eracOc-:-s e clEit as p or sua \(EZ 	v'ar ), arri 

de macia s:igni+icativo ne.s di+ererit.s regi(es çjac:'çjrA-ficas. 0 ;Wflorvci•-- 

  lucite in&dio reçjistrado no Nato Orosso, em Roraima e al guns rnuni c:j p:ios 
do hera, è causado provaveimente pcI a oc:orrenca dc urn pericDdo seco 
inns longci. Novas ariJ. ises poclerào indicar a a ri-f luenc:a ill dc ciu -Lrc>s -  fa -- 
tores coma a -ferti Li dade do sal a e ci r- el eva, no volume das -F 1 orestas 
cia recji olio. 

0 presente trabal ho cvi denc: I a tie modo ci arc as di f eren;as 
req .-t ofla.i s quanta ao vol WIiE :n&cJ 10 nas -F I orestas cia AML., 	i rich cando as 

   areas de major CLI rnerior potcenci al vol umtr - i cci, a par -tin cia atual 	cii --

vi s.cs tcrri -tor:i al cia regi 	A di sporii bi 1 idacle cia'stcs clados poderA 
portantoservi i-  para a re-F i namento cias anal i ses e dot mode]. as eccnô- 
ml cos e dm41 entai s ut. ii i z adots no p1 anej arnento do desenvol va merit.ci cia 

  r.gi zw o (Rei S e Ouzman 1992.) No centanto, as ciadcn; devern sen ut iii 2 a --
dos corn as dcvi das reserves, dcvi do A pequena intensi dade amostral em 
diver - sos muni cipa CS. 

 5.3. N c.massa cia Fl 

A est: I mat I Va cia biomassa cia fl oresta a parti r do vol Lime de 

  madeira comprovot.c a grande van i a&10 desta na di-feren -tes regi ôes da 
ANL. .. us resul tadcis -f or - am agrupacios par inuni ci p1 o e estado (Vi de Ane--
xc;) A :nLcJi a çjerai n<o poncicrada para a AML -Fri -i de 232 041. Tn/ha. A 
biomassa total cia Areas ocupades pci as -Fl crest- as ombrO+ 11 as, cal cul a-- 

  

	

 cia a partir cia bi ornassa rndia da AML., ? t'juai a 35, 6 07 ST. 0 val or, 
equxvalen'.:e cnn Carbono q  corisider - aridci----e urn tear de 50% na b:i ornassa, 
de 16,803 ST de C. 

  A tab ce 1 a 3 most r -  a a es -t i mat i vat dci Car boria Ii ber -  ac:lo 	an ua 3. men 
te 	pci 	quca IIIa 	cia 	Di Offlc5Sa a&q'ea no per ocic 	1970,'89. Lit iii 	au--se 	dais 
estirnati vas cxi stE-rites 	cia ar - ca 	j& cIE-smatacia nat AML ( INPE, 1992) 	con-- 
siderando que a total idade do Carhono contido na h:i ornassa 	1 iherada 
para a atmos-f era 	A quaint i dade tota]. 	para a AML -f ci cJe 0, 245 	OT/ano, 

  cu urn total 	rime 4,727 ST de C ate 1989. 	Este valor pode ser,  considara- 
do ainda alto, 	poi s parte dat area des-ficirestada era coberta par 	-Fl 0 

  S 

  
  



  
rastats Estacionais cu de transi çao (treas de c:ontato) , corn biomamsi: 
rndi a consi cJaraye1 (nEtnt:e menor (Brown e Lugo 1992) . Ir;fwi I zmcente nao 
hk dados disponi vei S Sabre a inc i denc: i a dci dcsmatarnento nos di +eren-- 
tes tipos de t oresta da AML 

  Tc}3ELA 3 Biornassa 	area m&dia 	e c:arboricD 	1 tberad.o para a atrnosfra 

  no periodo 1978/1969 

Des-f :torestarnanto 76/89 Biornassa fn?di a Carboncs ii herado 

  kni2/ano Tn/ha (1000000 T/ano) 

Acre 620 236,299 7,325 
Arnapà 60 309,071 0,927 

  Atnazonar, 1510 245,001 10,304 
Maranhao 2450 240L, 124 30,395 
Mato Grosso 5140 208,351 53546 

  

  
Para 
Rondonia 

6990 
2340 

240,987 
237,740 

64,225 
27,815 

Roraima 290 223003 3,234 
Tocantins 1650 232,467 19,180 

A M L   211 30 232,041 245 152 

 A base dL dados orjani zada i parti r deste trabal ho poderã 
se rvi r de wubs1d o par - a urn ref i. namentc) ai nda major da estimatIva cia 
bi aina.ssa total c:oriti da nas +1 orestas dr2nsa L aber - ta, inclui ndo--se as 

 variaçôes r - eçjionais a n\'e1 de rnuriic:ipo, micr - orreqi.o e ostado. Esta 

  I:' atse p cder a vx r -  a ser amp ii ada corn a ad ii; (o d e d acios p raven I er; t es d e 
outros estudos e I nveritàr -  i as #1 orestal s execut.ados e/ou em ex ecLIcO, 
hem coinci de dados rLferentes a outr - os iii pos dct 'cget.aca'ft natur - al (sa---
vana, Fiorestas estaciona:is, campinarana) cu antrc'pizada (florestas 
sec:uncJar. as, baLaçuai s, pastaçjens) existent - es i- ia rc?gi o. Para tanto, 
& necessàr Ia que OS poritos de amostraçjetn estej am re-Feranci acicDs cjeo-
çjrat I c:amen -te (mapas, coordenadas) a' que as rnetodol ogi as utj ii zadas  sej am conipativeis corn a anal isa global dos dados. 

5,. CDNCLUS1r4O 

A metodol ag a erriprcegada IfloStroLL--se cornpatf. vel corn o obj eti vo 
do trahaiho. A esca]. a ic 1 2500. 000 possi hi ii ta urna mel hor visual i- 

  zaç&i dos dadcas para a Amazonia Legal permi tndo a refnacnento rias 
ar'.l I SES a ri vel recji onal sam perda no eritanto do ni vel cie thetal ha--
inrarita, tssanc al para a :i ncorporacho cias di ferenças regi onais r;as 
anal I sas. 

 A base de dadcs obti cia nos I nva'nt&ri c's -Florestai s executados 
palo Proj eta RADAMBRASIL, or - cjanizada a nivel muni ci pal 	possi bj Ii ta 
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Ltcna aNal :iaçXc3 prel irninar do potEncx al f - lores't,a). dei cacia cnuna C5P10 01.1 

mi cr - orrec; a C,. Perma U? ax nda fazer-so uma est a mat :1 va da ba ornassa eX is-
tEntc-? s/cu qu.ea mada na.s treas de expans'o da -front.ei ra aç3T I cola, ou 
at& r,esmo anM I ses de cunho ecol Ocji co ott 41 on 1. sti co, c:omc) a van i aço 
do nOmero deâr' ores de £erpècl es, da al tura rn&di a e do volume rias 
-f 1 orestas ao longo da regi.o. A aprescentaco dos dados en formato di-
gital faci liLa a sua di fus2lo api I caco e conib naço corn outros dacios 
sobre a rerjao. 
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OUAORO DOS VL0RES EDS DO VOLUUE DE MADEiR 	8 
BIGHASSA AEREA FOR HU11CiPiD DA PNAZ0JA LEGAL 

IA6ELA I - AMAZONAS 

MU1]CP!0 4REA91 VOLUNE 8Ot1AS6A 
K2 o3lha In/ha SB LN(SS) 	BEF 

130090002 AlvaraEs 5911 111.113 236.73420 95.8349625 4.562627 2.470227 
130090008 Anan 2415 169,062 291.27814 145.815975 4.982345 1.997573 
1 710090010 Anon 6578 129.397 255.23705 111,604912 4.714965 2.286969 
130040020 Atalafi da Node 75406 110.425 236.00894 95.2415625 4.556416 2.479003 
130100030 Autaze 7421 115.549 241.35687 99.6610125 4.601774 2.121778 
130080040 Barceics 120418 112.435 238.12145 96.9751875 4.574455 2.455488 
130040060 Eenjain ConEtant 8621 113.318 239.04343 97.736775 4,552277 2.445788 
130100063 Beruri 16833 108.377 233.83639 93.4751625 4,537695 2.501568 
13000068 Boa Vista do Raoos 2575 70.628 199.55762 67,81665 4.216607 2.947605 
130060070 Poca do AcrE 22015 92. 230 215,92356 79.540375 4. 376365 2.714367 
130070080 6ora 43636 118.800 244.68789 102.405 4.629521 2.368014 
130100683 Caapiran;a 9317 129.533 255.75679 112,067212 4.719098 2.262191 
130060090 Canutaa 30400 119.679 245.58050 103.223137 4. 636893 2.37923 
130100110 Car2ira 64015 79,199 200.2 7221 60,3091375 4.224043 2.931851 
133900120 Coari 57064 129.058 254.90650 111.312525 4,712341 2.290007 
130900130 Codajas 18165 153.862 276,05067 132,723225 4.888265 2.094966 
130050140 Erunpe 15753 1131667 239.40684 98,0377875 1.585352 2,441965 
130050150 Envira 12842 140,123 265,47817 120,856087 4.794600 2.196647 
130040160 Fnte Ba 12092 152.963 277,22911 131.930587 4.862275 2. 101325 
130070170 Hur.aita 32494 135.068 260.64581 116.4444 4.757413 2.238371 
130050180 1oi:una 13533 104.735 229.92094 90.3339375 4.505513 2.515233 
130100185 Iranduha 2318 112.300 237.93016 96.85075 4.573253 2.456981 
130100190 Itacoatiara 6193 149.860 274. 45462 129,2715 4,661914 7,123086 
130030195 Itanarati 25495 117.765 243.63248 101.572312 4.620770 2.398611 
130100200 ltapirana 4346 10B.83 5 234.32404 93,6701875 4.541912 2,496236 
130090210 Japura 55572 96.048 220.29386 62,8414 4.416927 2.655224 
130050220 Jurua 20233 135,848 261.44568 117.1669 4,763616 2.231357 
130040230 Jutai 6264 140.157 265.50999 120.885412 4.754043 2.196377 
130060240 LabrEa 67803 108.313 233.76016 93,4199625 4.537105 2.502336 
130100250 flanacapuru 7201 75.902 198.10933 65.465475 4. 1 61 512 2.995814 
130100255 Planaquini 3955 89.147 212.32732 76.8892875 4.342366 2.761458 
130100260 Manaus 10962 96.195 220,46035 82.9681875 4.418457 2.657167 
130070270 Ilanicare 66243 136.099 261.68420 117.365387 4.765462 2.229274 
130050260 Flaraa 16617 108.490 233.95680 93,572625 4.538737 2.500269 
130100290 Mauss 40827 128.526 254.38668 110.853475 4.708211 2,294798 
130100300 Mhaunda 14093 123.757 249.67935 106,740432 4.670399 2.339126 
130100310 Nova Olinria do Norte 7300 110.194 235.76492 95.042325 4.554322 2,480630 
130080320 Novo Airao 37859 117.030 242.88013 100.530375 4.614510 2,406221 
130070330 Novo Aripuana 13533 136.921 26246377 110.094362 4.771483 2.222492 
130100340 Parintins 6119 118.143 244.01647 101.898337 4.623775 2.394724 
:30060350 Pauini 45005 141.111 266.40123 121.706237 4.801626 2.188851 
130100353 PreEidntE Fi9uairedo 30032 107.282 232.66627 92.530725 4.527540 2.514475 
130100356 Rio Preto da Eva 5802 144.037 269,11589 124.231912 4.822150 2,166236 
130060360 Santa isahe1 do Rio Negro 61752 129,256 255.09962 111.4833 4.713874 2.208231 
130040370 Santo Dntoio do 	Ica 12221 115.241 241.03884 99.3953625 4. 599105 2.425051 
130080360 Sao Gabriel da Cachocira 206530 106.770 232,11707 92009125 4.522756 2.520569 
130040390 Sio Paulo de Olivenca 19729 141,317 267.05883 122.317162 4.1306617 2.183330 
130100395 Leo Scbastiao do Uatua 11182 148,616 273,30876 128.1813 4.853445 2.132204 
130040406 Tahatinqa 3154 107.633 233,04201 92.8331625 4.530807 2.510323 
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130060410 Tapaua 89032 105,653 
130090420 

230.91428 91.1257125 4.512240 2.534018 
E. 23676 127.789 253.66523 110.238012 4.702460 2.301486 

 130040423 Tonaritins 6391 99.380 224,03654 85.71525 4,451030 2.613730 
130090426 L1arini 10132 133.306 259.01736 114.976425 4.744727 2.252786 
130100430 'Jrucara 21699 108.220 233,66899 93.33975 4.536246 2,503424 

13 Amazonas 1549586 119.187 9114.5469 102.798787 7861.296 68.66395 

raa Total dos M'snicipios 1442002 
%da kea do tstado 93.06   Np. 	dE NUni:lpIos 51 

qIIJ11411 
	Lu Pr 	'0 

nn hr 

  LL.I.k,vAea 

120030010 Brasileia 3885 
120020020 Cruzeiro do Sul 24401 
120020030 Feija 15632 

1,020033 Naricia Lia 6911 
20O30034 Nanoal Urbana 21055 

  120050040 Rip Branro 
120030045 Senador Luionard 

14294 
2161 

120030050 Sena Hadureira 23051 
120020060 Tarauara 22099 

   20030070 Xptri 	 6137 

2 Acre 	 152569 

Area Total 	dos MUAi6piDS 149617 
da Area do Estada 98.05 

No. 	de Miariicipics ii 

 TP CEJ 3 - lIM O 6R0660 

 ...._..........___..........._±i 

NJiClPiO hRC91 

. 77.t7,flr 
1jhcVL-j 

l £ 	ri - 	.L • nLLa rsura "no ,
hind 

  513320140 Rripuana 67672 
513520320 io1idr 4121 
513320350 Di aontino 13324 
513320410 Guaranta do 	orta 9631 

[tauba 6908 

 

513320455 
513320510 Juara 13112 
513320515 Juina 28444 
3i4205P8 Marceland:a 14591 

  513320621 Nova Canaa do Norte 7711   513320629 Par;paita 4484 
513320642 Pekota JR AIEVEdQ 37363 
513320660 Porto dos Bauchos 16986 
513320730 Rio Clara 26550 

  533320777 Santa Thrczinha 12042 
513620860 Vila Pica 7466 

   

Y0LUE F10NI5S 
nlha 	Tniha 	68 	LN(6B? 	trEE 

75.951 196.04422 65.4214875 4.160650 2.996633 
106.611 231.94625 913519875 4.521266 2.527471 
96.161 222,67477 84.6636625 4.438688 2.630104 

138.070 263.54952 119.085375 4,779840 2.213114 
99.807 224.51155 86.0835375 4.455336 2.608066 

104,237 229.27149 89,8181625 4.497787 2.552619 
120.311 246.22038 103.768237 4,642159 2.372791 
194.553 312,20359 167.801962 5.122784 1,860547 
(01,714 226.62052 87.728325 4.474244 2.583209 
118.013 243.68579 101.726212 4.622674 2,396059 
133.750 259.44320 115.359375 4.748052 2.249999 

	

110.700 236.29911 	95.47875 4,558903 2.174826 

YDLUKE RiONSSA 
31ha 	Tn/ha 	88 	LN(EB1 	BEE 

83.985 2:6,15209 72.4370625 4.282718 2.846085 
319.272 243.16766 102.8721 4.633426 2.393227 
79.911 203.25902 68.9922375 4.233993 2,917126 
53.659 168.24712 48.0056875 3.871323 3.504718 
73.630 193.44620 63.676375 4.153645 3.037863 
39.622 142.24393 34.173975 3.531464 4.162346 
77.504 199.14324 66.8472 4.202409 2.964121 
94,005 217.96649 81.0793125 4.395427 2.688312 
82,462 204.30668 71.323475 4.264417 2.672563 
62.414 178.04200 53.632075 3.555869 3.307359 
69.093 167.20920 59.5909875 4.087504 3.141570 
63.559 179.64810 54.8196375 4.004049 3.277075 
38.323 139.92076 33.0535875 3.498130 4.233149 

	

73.268 192.73736 	63,19365 4.146203 3.049631 

	

75.304 195,02807 	64.7772 4.370953 3.013678 
71.266 190.09778 61.466525 4,116499 3.092684 

  



74.0025 4,304096 2.815460 51 Mto Eros3 905441 05.800 208.35114 

  
  

Area Total dos Uumcipin 
K da Ana do Egado 

279600 
30.86   No. 	de RUn}CIp)OE 16 

IP.6ELA - OINDORIA 

flU11ICIP1O AEA9t VOLUME FIONASSA 

  M /h 3a Tn/ha SB LN(68) EU 

110010001 Alta Floresta D'Oeste 4965 84.293 206,53524 72.7027125 4.286378 2,840638 
313690034 Alvorada rj'Deste 2838 73.585 193,12881 63.4670625 4.150521 3.042977 
110010002 Ariqiees 14260 130. 663 256.48702 112.714087 4.724654 2.275554   110010004 Caooa1 4479 105,651 230.91212 91.1239875 4.512221 2.534043 
110010005 Cerajeiras 10605 62.362 177,96871 53.787225 3.985055 3.308754 
110010008 Costa Uarqus 21116 99,899 224.61376 26.1628875 4.456239 2.606850 
120010009 Espian DOeste 4669 97.588 222,03170 64.16965 4.432634 2.637906   110010010 6uajara-H 4 ri 25258 97.483 221.91366 64,0790875 4.433757 2.639344 
110010011 Jaru 10267 133.179 259.18338 135.125637 4,746024 2.251309   110010012 Ji-Parana 6907 104,120 229,25300 89.8035 4.497623 2.552829 
110010015 Ouro Preto do Oeste 6262 126.307 254.17266 110.664787 4.706505 2.296779 
110010018 Pienta Ruaao 10664 111.615 237.26196 96.2675375 4,567135 2.464600 
110010020 Perth Veiho 52510 139.274 245.16969 102.273825 4,633503 2.383207   110010025 Presidente rledici 1451 118.500 244.38246 102.20625 4.626992 2.391071   110010026 F1oli 	e iloura 3222 137,774 263.27025 118,8.50075 4.7776942.215518 
j'13690029 Santa Luzia D'Oeste 1538 105.116 230.33374 90.66255 4.507144 2.540561 
110010030 Y 4 1hen; 15543 77,315 197.90440 66,6841875 4,199947 2.967766 

11 Fndr,nia 23643? 112,071 237.74031 96,6417375 4.571212 2.459520 

fl,. 	T. 	I 	J 	- 	M,....r _a 	r,..âj 	UD: 	,II,flLL.DS 111114 

  ' 	'l 	(- 	•r 	r..-J. 
Wa 	.11 tQWU!. 	tth.0 L. 

de runjpAos 17 

  Jf:!t 
tdM]CIPIO AREP91 VOLUME BIUMASSA 

 k2 ,ha Tn/ha S LN(S) 8EF 

140110005 Alto Alagre 25501 107.475 2:2,67295 92.6971875 4,529330 2.512190 
140110010 Ena Vista 42307 99.185 223.81927 85,5470625 4.449066 2.616329 

Cararai 5408 96.079 220.32898 62.8681375 4.417250 2.658790  140110020 
140110030 Mucajai 21297 78,955 199,96717 68,0986875 4.220557 2.936432 
140110050 San Joan da 6aliza 16898 130.932 236,52255 95.4616 4.560016 2.472492 
340110060 San Luiz 35172 116.931 242.77861 100.852987 4.613663 2.407252 

  225436 98,454 22L00286 21.916575 4.441669 2,626140 14 Roraiu 

Area Total dos Nunicipios 197253    1 da Area do Estado 87.50  No. 	da Municipios 6 

TAEELA 

  
  



  

- 	 - 	 - - I. !UUUL 

Ku2 I91ha 	niNa 	Eb 	LMDBJ 	&r 

350160030 Alfua 5435 95, 720 219.92190 	82.5505 4.413507 2.663831 
150120040 Alenquer 22692 126.822 252.71516109,303975 4.694664 2.310349 
150140050 Ab2irirn 67870 163.442 236.47126 10.9859?5 4.948660 2.031913 
150150063 Aflira 153662 79.629 200.80862 68, 6&'0125 4.229458 2.923829 
150150070 Anajas 6672 101.533 226.42127 87.5722125 4.472463 2.565537 
150 4 30100 Aveiro 21065 123.114 249.03766 106.185825 4.665190 2.345300 
150160160 6reves 9763 134. 416 260.08059 	115.9338 4.753019 2.243354 
150200210 Conceicao do Araguala 8780 86.451 2.09.13058 74.5639875 4.312657 2,804713 
150160220 Curraiirhu 3358 130.762 256.56263 112.731362 4.725151 2.274867 
150120300 Faro 15376 118.784 	244.67161 	102,4512 4.629386 2.388177 
150130360 Itaf tuba 165578 135,854 261.45138 117. 174075 4.763660 2.231307 
iSO1Si'373 Itupiranga 15890 124.223 250. 14335 107.142337 4.674158 2,334682 
150190380 Jacunda 9207 208.665 323.34549 	180.146062 5.1937671.794907 
150120393 Juruti 6942 §6.728 169.83575 	48.9279 3.690347 3.471143 
150190420 	raba 14320 184.087 303.79078 159.775037 5.067428 1.913340 
1501804?0 fnju 11726 119.244 245.13922 	102.84795 4.633251 	2.383511 
150120480 flnnte P.iegre 26762 107.610 233.01740 	92.813625 4.530593 2.510594 
50120510 0ios 28704 153,129 277.37770 132,073762 4,883360 2,100172 

t50120533 1.1rbu?ina 109122 130.565 256.37259 112.612312 4.723551 	2.276594 
130220550 F'raç-oinas 2NO3 122.580 246,50347 	105.72525 4.660043 2.350464 
130160580 Fort? 22315 167.442 289,89597 144.418725 4.972716 2.007329 
150140590 Porto de flcz 19104 130.530 256.33861 112.582125 4.723682 2.276903 
150140600 Prainha 10422 157.017 230.86124 135.453037 4,908624 2.073495 
150200613 Redencea 5240 116.522 242.35873 100.500225 4.610159 2.411524 
150220618 RDndon do Nra 13471 1 57. 250  281.04847 135.535887 4,909573 7.072080 
1.5*200670 Santana do Araguaja 10958 73.848 	190.86322 	61,9689 4.126632 3.079182 
150120860 Eartarep 26056 166.648 289.21606 	143.7339 4.967963 2.012183 
150250730 ho Felix do Xngu 60205 63.739 175.69525 54.9748875 4.006876 3.272389 
1.50190750 Lao "loav do 	raruaja 3223 93. 161 216,99755 80.3513625 4,386409 2.700606 
150160720 Sen. 	lose Porliria 33639 149,955 274.52245 	129.336187 4,862415 2.122549 
150190910 Tucurui 5124 16,138 271.04797 126.044075 4.836531 	2. 150423 
150260830 Viseu 6987 192.792 310.80438 	166,2 0 31 	5.213691 	1,849127 

15 Nra 1227530 115. 191 	240,98717 99.3522375 4.598671 2.425583 

Aroa Total 	dos Ilunicipios 962048 
da Area do Estado 78.44 

Fo. 	de ilunicipics 32 

TAFELA 7 - AMPA 

iiunicipio Area9i Vol'iue 	Biogassa 
Kr2 M3/ha 	in/ha 	SB 	U1(SB) 	BEE 

160260010 Anapa 13063 121.165 247.08222 104.504622 4.649233 2.364314 
160280020 Ca1cone 16965 191,55 309.82563 165.224812 5.107307 1.675176 
160270030 lacapa 24557 174.955 296.25029 	150.898637 5.016608 	1.963239 
140270040 fla:agao 12032 186,673 305.69151 	161.005162 5.031438 1,899282 
160270050 Oiapoque 24912 204.901 320.29926 176.727112 5.174606 1.822394 

16 Asapa 139068 190.622 309.07127 164.411475 5. 1 02372 1.879864 

Area Total 	dc's Nunicipios 91526 

'/da Arpi do Etado 	652! 
Ut.. da Hunicipios 	 5 

  
  
  
  
  
  
  
  
   
  
  
  
     
  
  
   
  



TBELAC - 	1.0 

  	 MUNICINO 	 flREA91 	VOLU1IE B!OM6SA 

   K;2 	r.3/ha 	Tnlha 	SB 	LN(SB) 	BEF 

210340200 Pam Jardir. 9468 104.105 229.23662 09.7905625 4.427479 2.553015   210290260 Candido i1Er,ds 3350 153.060 277,31595 132.01425 4.982909 2.100651 
210290290 Caruatap.eka 12120 120,645 246,55791 104.056312 4.644932 2.369465 
210390530 hparatriz 5253 107.190 232,56769 92.451375 4.526682 2.515567 
210340690 Noncao 4441 155.660 279.65097 134.274 4.899882 2.082689 
210291240 TuriaEu 4669 112.310 237.99063 96,867375 4.573342 2.456670 

21 iiaranhao 278323 122.201 248.12361 105.399362 4.657747 2,354150 

  Area Total dos Munictpios 30937 
4 do Arra do Estado 13.19 
Un. de Hunftioios 6 

 4;a:onia 

Area Total dos Nunicipios 	3597663 

  	 Z da Area da 4KL 	 73,32 
No. Total dE Uflicipios 	147 

  
  
  
  
  
  
  
  
   
  
  



  
  

ESTIMATIVAS DA EXTENSAO DA MALHA RODOVIARIA EM NIVEL MUNICIPAL 
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EsTIMAnvAsDAExTENsAoDA:MALHA . nonovIARm EM NIVEL MUNICIPAL 
PAfl A 14MAZONIA LEGAL, 1976. 

  
de cados referentes a maiha rodoviâria, a 

nivel municipal, consti€uie nurn fator importantena estlmação 

do processo de desmatamento da Amazônia, uma vez qua a extensäo 

das rodovias è urn dos deterzninantes fundamentals de tal processo. 

disponiveis apresentam asses dados 

 sornente aregados a nivel Estadual. Para a extensão de rodovias 

por municoiplo, foram feitas estimativas a partir dos mapas 

 rodoviArios por. Estado, 	publicados no Album Cartográfico 

Rodoviãrio, elaborado pelo departamento nacional de estradas de 

io 
.. 	i•; 

 .Y:Rbdge 	DNER,em 1977LAè 
referem-se a situação de dezembro de 1976. 	Os mapas indicarn 

 rodovias federais e estaduais 

nao pavimentadas, em implantacão, leito natural, etc. Entretanto, 

 ; 10 .saoindicados os limites municipais a as quilometragens das 

rodovias. Outro problema é qua o conjunto de mapas não segue o 

 padà0 de escalas dos mapas elaborados palo IBGE, 	0 que 

dificulta a compatibilizaçao dos mesmos corn outros mapas qua 

apresentem asses limites. 

Uma deficiencia bãsica das estimativas obtidas & nâo incluir 

as rodovias municipais que não estão 

  . 	
1 

  

  



Note-se, contudo, que na anâlise dos fatôres determinantes do 

desmatamento interessa, sobretudo, a identificação das rodovias 

estaduals e federals pois essas podem ser consideradas como 

fatôres exOgenos em relação ao processo de desmatainento, tanto no 

sentido de antecedencia temporal como na motivação para sua 

construção. As rodovias municipais, em contraposicão, seriam 

endógenas, no sentido de serem inotivadas e avançarem 

simultaneamente ao processo de desniatamento. 

Na Tabela 1 são apresentadas as estimativas da rede 

rodoviãria por municipo, refentes as estradas pavimentadas, não 

pavimentadas, em pavinientacão e em iniplantacã e, na Tabela 2, 

são apresentadas as estimativas referentes a rede rodviãria 

planejada. 

2 



   
   
  
  

Aiazonia Leqal - 1975 
Extensao da malka rodoviaria pot iunicipio. 

 - 
I I Extensao da Naiha Rodnviaria 

I 	CODIGO I Eu Traleo Eu 1ualatacao Eu Paviaentacao 

KIJUICIPIO I 	GEDSP.AFICO I 	Pavimentada Nao Pavimentada   
____- 	--I-----I------ 

Estadual 	Federal Total Estadual Federal Total Estadial Federal Total Estadual Federal 	Total 

RONDDNA 

LTA F 	31A DOESTE I 	11009001 I 
LVORADn ODESTE. I 	113690034 I 
IQuEMEs I 	110010062 I 210.65 210.65 

•lXI I 	113716603 I 7.58 7.58 

ACOAL I 	110010004 I 60.62 60.62 

EREJEIRAS I 	110610095 I 
DO DESTE 110010666 I JTARADO  MROUES I 	110910008 I 69.71 69.71 

SflSAO DOESTE I 	110010009 I 
UAJAP.A-HIRIK I 	19010010 I 45.47 45.17 71.23 71.23 

.I 110019011 I 56.67 56.07 I ANA I 	110010012 I 45.17 45.17 

ACHADINBO DO OESTE 113690013 30.31 36.31 

OVA BRASIWiDIA DO DESTE 113690029 
DO DESTE I 	110010015 I 53.04 53.04 IPRETO 

TA 8IJEJO I 	110910018 I 147.97 143.91 

0010 VELHO I 	110010020 I 	 15.15 15.15 624.39 624.37 

RESIDENTE KEDICI I 	110910025 I 28.79 29.79 

1K D 	HOURA I 	116010028 I 15.15 15.15 

A 	:A000ESTE 113690034 
AD MIGUEl. DO CUDRE 110010032 
ILHENA I 	110910030 I 22.73 113.66 136.40 

NOVA DO KARMflRE I 	116010033 I 	. 78.91 78.81 90.93 9033 

DIAL I 1 	0.00 	15.15 15.15 139.33 1476.99 1606.43 4.00 162.16 162.16 0.90 	4.60 	0.00 

 ESIADDDOAE .i I 

BRASh I 	120930005 I 22.73 22.73 

tsiS 
ILEIA I 	l20030010 I 83.35 tt35 15.L5 	¶5.15 

EIRO DO Sit I 	120020020 I 60.62 60.62 

EIJO I 	120920036 I 45.47 45.47 96.0? IOU? 

a LIMA I 	120620033 I . 133.36 . 133.36 

I URBANO f,'DD 
I 	120930634 I 	 . 15.15 15.15 5759 57.59 

DE CASTRO I 	120030038 I 37.89 30.31 68,20 

ID RRANO I 	129030049 	I 9.09 	37.69 46.98 136.49 136.40 19.31 30.31 . 	 30.31 	30.21 

I 	120036050 I 128.78 128.78 30.31 36.31 

i MOUREIP.A 
A000 GUIDHARD I 	120030645 I 	22.73 	22.73 45.47 22.73 68.20 90.93 22.73 	22.73 

UACA I 	120920060 I 15.15 15.15 193.92 193.92 

  



  

203.72 203.72 

	

125.94 	125.94 

	

92.60 	92.60 92.60 	92.60 

37.64 	37.94 

	

92.60 	92.69 

	

92.60 	92.60 

	

92.69 	92,60 	92.60 	92.60 

	

140.75 	140.75 

	

11.11 	11.11 

In r 
I0..J 

0 r 
Lo.J 

	

18.52 	18.52 

	

18.52 	18.52 

	

92.60 	92.69 

	

71.98 	74.08 
37.04 	37.04 	74.08 

222.24 222.24 

  
APVRI 	 I 	120030070 

IL 

I
ESTADO DO AMAZOUAS 	I 	 I 

I 	I 
AES 	 139070002 

HATURA 	 I 	130040906 I 

I
I 139090908 I 
I 	130990910 I 

130100914 
TALAIA DO NORTE 	 I 	130049029 I 

I 	139190930 I 
OS 	 I 	139089040 I 
ir 	 I 	130100950 I 

NJANIL4STANT 	 I 130949960 I 

II I 130199963 I 
ISTA DO RAHOS I 130109968 I 
DO ACRE I 130960970 I 

)RBA I 130970980 I 
I 	139160083 	I 

JAMA I 	139060099 	I 
AR! I 	130050100 	I 

REIRO I 	130100110 	I 
 DA VARZEA 130190115 JR0 

130919120 	I 
AS I 	120099130 	I 

:RWIEPE I 	139050140 	1 
A 	 I 	139950150 I 

BOA 	 I 	130646160 I 
AJARA 	 130950165 

MAlTA 	 I 	120070179 I 
I 	130950180 I 

119 	 I 	130100185 I 
ATIntn 	 I 	130100199 I 

MARATI 	 I 	139050195 I 
ANGA 	 I 	130109200 I 

I 	130090210 I 
I 	130050220 I 

TA! 	 I 	130040230 I 
I 	130060240 I 

11911 	 I 	130109250 I 
FQUIRI 	 I 130100255 I 
AUS 	 I 	130190260 I 

I 
RE I 130070270 I 

I 	139090230 I 
JES 	 I 	130100290 I 

H11NDA 	 I 	139109390 I 
INDA DO NORTE I 	139100310 	I 

IRAQ I 	139089320 	I 
IPUMA I 	130070330 	I 

HIlliNg I 	130100340 	I 

60.62 	60.62 	22.73 128.82 151.55 

31.83 	60.62 	92.45 	60.62 439.44 590.07 	9033 68737 778.90 	22.73 197.01 219.74 

71.08 	74.08 

ii 	 I 130060350 

JQ 
ccc! 	cc 

.JJ. 

	

270.39 270.39 	118.53 118.53 

	

37.64 	37.04 

	

18.54 	18.54 	111.12 	111.12 

25.93 	25.93 

92.60 	92.60 



  
  
 sIDENTE FIGUEIREDO 
RID PRETO 04 EVA 

15488. DO RIO NEGRO 
D ANTONIO DO ICA 
GABRIEL DA CACHOEIRA 

540 PAtIO DE OUVO4CA 

I SEBASTIAO DO VATUKA 
"Es 
ATINGA 

TAPAW  

Frx, 
INS 

(JR UC AR A 

ICURITUBA 

AL 

130109353 
	

148.16 	(48.16 

130100356 
	

37.04 	37.04 
130080260 
	

222.24 222.24 

130040374 
130080384 
	

44.45 	44.45 
	

85.19 	85.19 

130940390 
130005 
130100490 
130040496 
130069410 
130990420 
130940423 
120090426 
130100430 
130100440 

	

129.66 866.74 996.39 	148.16 1529.75 1677.91 	18.52 240.76 259.29 	0.90 	0.00 	0.90 

ESTADO DE RORAIMA 

ALTO AIIGRE 

I VISTA 
FIN 
ACARAI 

KUCAJAI 

IKANDIA 
304004 RALIZA 
LUlL 

I 
AL 

149110005 I 
119110010 I 
140110015 I 
140119029 I 
140110930 I 
149110040 I 
140119950 I 
119119960 I 

330.38 256.12 586.50 
43.95 13135 175.80 

38737 33737 

	

71.23 	71.23 
68.20 	18.20 

	

45.47 	45.47 

	

150.03 	150.93 

	

30.11 	30.31 

	

84.32 	80.32 

	

111.66 	113.66 
nnr 

	

83.31 	83.31 

0.00 207.65 107.65 9.00 	0.00 	0.99 	442.53 1042.66 (485.1? 9.00 	0.90 	0.09 

ESTADO DO P414 

A 
IA 

kVA 
ROVER 

IRIN 
ANIRA 

AN Id AS 

ININDEIIA 
USTO CORREA 
110 

BAGRE 

l AO  CARENA 
Efl 

BENt VIDES 

I JESUS DO TOCANTIRS 
ITO 

B I AG ANCA 
BREJO GRANDE DO ARAGVAIA 

  

I 	159189910 I 
I 	150219920 I 
I 	150160030 I 
I 	150120940 I 
I 	150140950 I 
I 	159150060 
I 	150160070 I 
I 	150250980 I 
I 	150240090 I 
I 	150130100 I 
I 	150180110 I 
I 	159180120 I 
I 	150190130 I 
I 	150259140 I 

An
JVl 

CCAIr 
I 	iJJ 

150190157 
I 	150240160 I 
I 	159240170 I 

159190175 

	

36.90 	38.00 

	

97.20 	97.20 	126.00 

	

(99.80 	(00.80 

	

64.80 	25.20 	90.00 

7.20 

	

54.00 	54.00 

1 

	

10.80 	 0.80  
7.20 	7.20 
7.20 	7,20 	

1 

	

64.80 	 4.40  
14.40 	14.40 

54.00 	28.80 	82.80 	
28.8 	28.80 

(26.90 
9.90 

	

10.69 	10.80 

	

178.90 	198.00 
378.00 378.00 

(4.40 

   



  
   
IJN1U 
CACHOEIIA DO ARARI 

PTA 
P A NE HA 

hAD POCO 
C AS TA NH A!. 

YES 
RES 

NCEJCAD DO ARASUATA 
CONCORDIA DO PARA 

IUCAOO 
RALINHO 

0011 EUZEU 

RAFAD DO NORTE lupk 
JGARAL. 20 

F E-MJRI 
6A71 

TU,,,A 
ITAITUIA 

IGACO

IBA

fUTI

PIRANBA 
UNDA 

LThOEIRO DO AJURU 
DO RIO 
U1AES BARATA 

MACM 
APMIH 
ICILA)1D!A 

H DC AJU B A 

'tA RE 
NOVA TIH8OTtUA 

IDOS 
RAS DO PARA 
XIKINA 

OUR ER 

1ASOMINAS 

ILANDIA DO NORIE 
ARt 

PARAUAPERAS 

EXE-801 
TA DE PEDRAS 
TEL 

PORTO DE 1107 

IINHA 
HA VERA 
ENCAO 

  

150160120 
I 	159220190 
I 	159179200 
I 	150180210 
I 	150249226 
I 	150220230 
I 	156249240 
I 	150179250 
I 	150220260 I 
I 	159200210 

150220275 
150179277 

I 	150169280 
I 	159230290 

150220293 
I 	150120390 I 

150229307 
I 	15916031$ I 
I 	150240320 I 
I 	150180339 I 
I 	150249346 I 
I 	159220350 I 
I 	15013936$ I 
I 	150199370 I 
I 	150199389 I 

159120370 I 
I 	150189496 I 

159229495 
I 	150230410 I 
I 	159190420 I 
I 	159219430 I 
I 	150239440 I 

1910445 
I 	150160450 I 
I 	15018946$ I 
I 	159189470 I 
I 	150120480 I 
I 	150170490 I 
I 	15024959 I 
I 	150120510 I 
I 	150189520 I 
I 	150120530 I 
I 	159229540 I 

15915 00 60 
159160548 

I 	159220550 I 
150190553 

I 	150249560 I 
I 	150170570 I 
I 	159160580 I 
I 	159140590 I 
I 	159149600 I 
I 	159230610 I 
I 	150290813 I 

10.00 
21.60 	14.40 36.90 

21.60 21.60 

61.20 
18.00 
90.09 

19.00 18.09 51.00 

25.20 25.20 
10.80 

18.00 18.00 

99.00 	54.90 	144.90 

	

128.09 	126.00 

36.09 36.00 	79.20 	79.20 
144.90 144.00 

79.20 79.20 	21.69 	21.89 
36.90 36.0$ 
18.00 18.00 	591.00 	594.09 

	

36.00 	36.00 

72.00 	72.90 

	

115.20 	115.20 	108.90 
	

t08.09 

7.26 	14.40 	21.66 

	

19.80 
	

19.80 

	

36.09 
	

36.09 

126.9 126.00 

10.89 

II fl 

18.00 
90.00 

54.90 

19.80 

	

406.80 406.86 	162.9 	162.01 

	

64,89 	64.80 

	

136.89 	136.89 	36.00 	36.01 

14.40 	14.49 

  



154.00 
	

94.00 	248.00 
76.00 208.00 	264.00 
24.00 
	

142.00 	162.00 

236.00 
	

140.00 376.00 
134.00 
	

24.00 
34.00 
	

31.00 

	

474.00 	474.00 

LOG 	100 	0.00 654.40 1058.01 1712.04 

	

34.00 	34.00 

	

130.00 	130.00 
246.00 246.00 

	

0.00 410.00 41100 	0.00 	0.00 	0.00 

  
IO MRIA I 	150200616 	I 

Iouoou DO PAPA I 	150220618 	I 

UUROPOUS 150130619 
I SALINOPOLIS I 	150230620 	I 

ALVATERRA I 	150170630 	I 

'

ARIA CPUZ DO M&QI I 	150170640 	I 
ARIA ISABEl. DO PAPA I 	150240850 	I 

SANTA KARIA DAS BARREIP.AS 150200658 
ARIA NARIA DO PAPA I 	150240660 	I 
ANTANA DO ARAGUAIA I I 	154200670 	I 

MTAP.EN I 	150120680 	I 
I SN(TAPEfl NOVO 150230670 	I 

ARTO ANTONIO DO lAVA I 	150230700 	I 

CAEIANO Ot ODIVELAS I 	150230710 	I 
AD DOKINCOS DO CAPTh I 	150220720 	I 
SAD raix DO XINBU I 	150150730 	I 

FRANCISCO DO PAPA I 	150240740 	I 
AD CALDO DO ARACUAIA 

PAO

AD 
150200745 - 	' DE PIRABAS 150230747 

I SAD 	DO APACUAJA I 	159190750 
KICUEL DO COMA I 	150240760 	I 

AD SEBASTJAO DA BOA VISTA I 	150160770 	I 
OUR JOSE PORFIRIO I 	150160780 	I 

I SOUPE I 	150170790 	I 
ILANDIA 150214795 
NE-ACU 

(CUM 
I 	150210800 	I 

M 150150808 
I TUCURUI I 	150190810 	I 

150140815 IUARA 
GIA I 	154230620 	I 
SEU I 	150260830 	I 

I XINCUARA I 	150200640 	I 

ITAL 

I 	ESTADO DO ANAPA II 

0ALLULRE 
160280010 	I 

I 	160280020 	I 
FERREIRA COKES 160280023 
RAHJAL DO JAPI 160270027 
CAPA 

IAA,ZAGAO 
I 	160270030 	I 
I 	160270040 	I 

SANTANA 160270060 
ARTARUCALZINHO 160280070 IJAP000E I 	160280050 	I 

ITOTAL I 	 I • 
ESIADO bE TOCANTIN.5 

I 	 I 
I 	 I 

AIJANCA DO TOCANTINS I 	173480035 	I 
I 	523490040 	I IKAS 

VORADA 1 	523180070 	I 

	

54.00 	54.00 

	

187.20 	187.20 	90.00 
	

94.00 

54.00 	54.40 
	

43.20 	43.20 

	

18.44 	18.00 
72.04 	72.00 

	

7.20 	7.20 

	

144.04 	144.00 	25.20 226.84 252.00 

	

126.40 	126.00 	57.60 	57.60 

	

25.20 	25,20 

	

48.80 	46.80 

	

25.20 	25.20 

	

90.00 	90.00 

	

90.00 	90.00 	2830 
	

28.80 

	

165.60 	165.40 

	

140.40 	140.40 

	

72.40 	72.40 

	

46.80 	46.80 

	

57.60 	57.60 

	

82.80 734.40 810.00 1881.40 1724.40 3610.80 374.40 1407.60 1782.00 	0.00 	0.00 	100 

	

42.45 	42.45 	62.26 	62.26 

	

70.75 	70.75 

	

28.30 	28.30 	 0,00 

  
  



   
AN&HAS 	 I 523450100 I 	 22.64 	22.44 

àECIDA DO RID NEGRO I 	173470110 	I 22.84 22.64 

IAGUACEM I 	523463190 	1 0.90 

SAGUACU I 	523500200 	I 50.94 59.94 

ARAGUAINA I 	523459219 	I 62.26 62.26 178.29 178.29 

AGUATINS I 	523450220 	I 28.39 	28.30 

DENA I I 	523469230 	I 8.49 8.4? 96.22 96.22 

RAIAS I 	523490210 	I 101.88 101.88 

AUGVSTINOPDLIS I 	523450255 	I 28.30 28.30 

RORA DO NDRTE I 	523490270 	I 36.79 36.7? 

I M DO TOCANTINS 
IBACULANDIA 

I 	523459290 	I 0.90 

I 	523450300 	I 28.30 28.30 

OARRDLANDIA I 	173400310 	I 14.15 14.15 .14.15 14.15 
SATAO I 	173460329 	I 3.09 

INHO DE I&IZARE fRJ
HARD0 

I 	523400370 	I 28.30 28.30 56.69 56.40 
IT! DO TOCANTINS I 	173450380 	I 14.15 14.15 

CASEARA I 	173469390 	I 56.6 56.60 

LINAS DO TOCMTINS I 	523460550 	I 42.45 42.45 0.00 

LNEM I I 	523461670 	I 19.81 19.81 
I 	173499555 	I 14.15 14.15 

CONcL,.o Do TOCMTINS I 	523490560 	I 56.69 56.60 
DE NAGALHAES I 	523460600 	I 28.30 28.30 

1010 
ISTALANDIA I 	523189610 	I 48.11 48.11 

ANOPOLIS I 	523490791 	I 84.90 84.90 

DIVI)OLIS DO TOCANTINS I 	173480710 	I 843 84.90 
IRKAOS DO TOCANTINS I 	523460720 	I 99.05 99.05 

I IB 
RE I 	523489730 	I 33.96 33.96 

TIMA I 	523489755 	I 33.96 33.96 28.30 28.30 
FIGUEIRO?OLIS I 	523480765 	I 19.81 19.81 0.90 

ELFIA I 	523459770 	I 56.60 56.60 
90 DO ARAGUAIA 

FROOR TE 
I 	523480820 	I 14.15 14.15 
I 	173460830 	I 48.11 48.11 0.00 

GOIATINS I 	523470900 	I 84.90 84.90 
I 	523489930 	I 56,69 56.60 50.94 50.94 

DPI WA
RAI 

I 	523483950 	I 84.90 84.90 48.11 48.11 
CAJA I 	523471050 	I 90.56 90.56 

ITAGUATINS I 	523451970 	I 28.30 8.49 	36.79 
DO TOCANTINS I 	523461110 	I 8.49 8.49 

O ORA 
71' .  I 	523471240 	I 	. 62.26 62.26 
RIANueOLIS DO TDANTINS I 	173161250 	I 

MRAENA DO TOC&'ITINS I 	523481320 	I 39.62 39.62 28.30 28.30 

ANORTE I 	523481330 	I 56.60 56.60 28.30 28.30 
It DO CMMO 

IIVIDADE 
I 	523401360 	I 48.11 48.11 
I 	523191420 	I 99.05 99.05 

NAIME I 	523451439 	I 19.81 19.81 
A OLINDA I 	523451488 	I 28.30 28.30 0.00 
AROSALANDIA I I 	173481500 	I 14.15 14.15 42.45 42.45 
O AC0000 I 	522471510 	1 28.30 28.30 

PALNEIRO.0 DLIS I 	523491575 	I 56.60 56.60 
AlSO DO TDcMTINS I 	523481610 	I 65.09 65.09 36.79 36.79 I I 	523491629 	I 161.31 161.31 

PEDRO AFONSO I 	523471650 	I 28.30 .28.30 
PEIXE I 	523481660 	I 50.94 50.94 158.48 158.48 

UIZEIRD I 	173461665 	I 14.15 14.15 

   
   

56.40 
	

56.40 

l415 
	

14.15 



   
  
  
INDORMA DO TOCANTINS 

J_A ALTA DO TOCANTINS 
ALTA DO ION JESUS 

ORTO ALECRE DO TOCANTINS 

Ia NACIONAL 
A NORTE 
IDENTE XENNEDY 

ID 8% J'Alo 
EBASTIAD DO TDCMTJNS 
ROSA DO TOCANT!NS 

M{TA TEREZA DO TOCANTJNS 
ALERIO DA NATIVIDADE 

1  MO? ILlS
r' DO TOCANTINS 

....... 
fRUSSU DO PORTO 

UlA 
IROP DL IS 

OERL MD I A IDA 
STADD DE COlAS (1) 

BELOS 
3R AUG AID 

I IGUEL DO ARAGUAIA 

I DO NARAAO (1) 

:AILANDIA 
ARA 

IRA DO MWHAO 
L PARNAIBA 

RANTE DO NMANHAO 
1TUBA 

XIXA 

FAIL  
AIRA DO COP.DA 

W1TO LEITE 
MO 
ARDIN 

J1ITI IRAVO 

   

I 	523491700 I 
I 	523481750 I 
I 	523471790 I 
I 	523491780 I 
I 	173491800 I 

523481820 I 
I 	173451830 I 
I 	523481843 I 
I 	523471875. I 
I 	17345188e I 
I 	523452930 I 
I 	173491890 I 
I 	173471960 I 
I 	173492049 I 
I 	523482065 I 
I 	523452080 I 
I 	523492090 I 
I 	173482180 I 
I 	523472110 I 
I 	523452120 I 
I 	5234522gB I 

523452210 I 

523490490 
523531800 
523502020 

I 	219386005 I 
I 	210340020 I 
I 	210340040 I 
I 	210423950 I 
I 	210380060 I 
I 	210300070 I 
I 	219390095 I 
I 	210306100 I 
I 	210320110 I 
I 
I 	liAnrAin 

CJV.),IV1 

I 	210300130 I 
I 	210420140 I 
I 	210390168 I 
I 	210430180 I 
I 	210309190 I 
I 	210340200 I 
I 	210410230 I 

I flA 

0.30 

	

0.03 	28.33 

	

70.75 	70.75 

	

45.28 	45.28 

	

14.15 	14.15 

	

175.16 	175.46 

	

36.79 	38.79 	59.43 	59.43 

	

56.60 	56.60 

	

19.81 	19.81 
0.90 

0.00 

	

33.96 	33.96 
3.00 

	

16.98 	16.98 

	

56.60 	56.60 

	

93.39 	93.39 	 0.00 

	

164.14 	I64.14 

	

76.41 	76.41 	90.56 	65.0? 	155.65 

	

56.60 	56.60 	5.66 	5.66 

	

121.0 	121.69 	 0.00 

	

215.08 	894.28 1109.36 3342.23 	101,88 3444.11 	99.05 

	

56.60 	56.60 

	

79.24 	79.24 	70.75 	70.75 

	

147.16 	147.16 

	

0.00 	79.24 	79.24 	274.51 	0.00 	274.51 

135.86 135.86 

	

28.31 	28.31 

	

37.74 	37.74 

18,87 18.87 
84.915 84.92 

28.31 28.31 
9.44 9.44 

3.77 	50.95 54.72 18.87 18.87 

28.31 	113.22 141.53 
84.92 84.92 

47.18 	9.14 56.61 
28.31 28.31 28.31 28.31 

9.44 9.44 
84.92 84.92 

28.30 

0.30 	99.05 

0.00 	0.30 	0.00 	LOG 	0.00 	0.00 

  



A21 I 	21030025* 	I 
CANDIDO MENDES I 	210290260 	I 28.31 28.31 28.31 	28.31 

T ANHEDE I 	210360270 	I 28.31 28.31 28.31 18.87 47.18 

OLINA I I 	210420280 	I 98.12 98.12 

UTAPERA I 	210290290 	I 

CAXIAS I 	210360300 	1 75.48 75.18 179.27 179.27 	60.38 	60.38 

DRAL 
DO 

I 	210300310 	I 
I 	210360330 	I 9.44 88.69 98.12 84.92 84.92 

INAS I 	210410350 	I 22.64 66.05 88.69 

COROATA I 	210360360 	I 47.18 47.18 28.31 28.31 

I 	219380370 	I 3.77 3.77 

IURUPU 
PEDRO I 	210400380 	I 18.87 18.87 

ERANTINOPOLIS I 	210359400 	I 9.44 9.14 

ESTREITO I 	210120405 	I 47.18 47.18 

DOS NOGIIEIRAS I 	210420410 	I 41.51 41.51 

ITALETh 
RTURA I 	210410120 	I 28.31 28.31 

OFC VIANA I 	210290430 	I 18.87 18.87 

6ONCAi._, DIAS I 	210400440 	I 

• 

28.31 28,31 

NADOR ARcHER I 	210400450 	I 9.44 9.44 

RNADOR EUGENIO CARROS 
(EER 

I 	210480460 	I 
CAARANI4A I 	210400470 	I 

GRAJAU I 	210390480 	I ' 169.83 96.24 266.07 

I 	218300490 	I 

JIMARAES 
ATU I 	210320510 	I 
AWE GRANDE I 	2103.50520 	I 28.11 28.11 15.10 15.19 

INPERATRIZ I 	210380530 	I 8432 84.92 28.31 28.31 

ECURU-NIRIK 
o LIS8DA 

I 	210360540 	I 
I 	210380550 	I 

33.97 3337 9.44 
9.44 

9.44 
9.44 

EWLD!A I 	210350560 	I 
LAGO DA PEDRA I 	210340570 	I 22.64 22.64 22.64 22.64 

DO .RNCO I 	210350589 	I 22.64 22.64 

0 •VERDE I 	210350590 	I 11.32 11.32 2

CAKPDS I 	29350600 	I 18.97 18.87 

IDRETO I 	29430610 	I 18.07 37.74 56.61 

DOMNGUES I 	210290629 	I 18.07 18.87 

J
IS 
TI I 	210300650 	I 
PADur. 1 	210140670 	I 

I MIRANDA DO NORTE I 	29368675 	I 
I 	210300680 	I 64.16 64.16 JINZAL 

• 	 CAD I 	210340690 	I 37.71 37.74 9.44 9.44 

flES ALTOS I 	218380700 	I 32.08 32.00 18.87 13.21 32.98 

KORROS I 	210320710 	I 
RODRIGUES I 	210370720 	I 

A I000UE I 	210410730 	I 
ql 	HO DAGUA DAS CINHAS I 	210350749 	I 15.10 18.07 33.97 

PACO DO LIHIAR I 	210310750 	I 
1RANDTh I 	29309769 	I 9.44 9.44 

CMO 
FSATUIS 

I 	210440770 	I 28.31 28.31 

SONS I 	210440809 	I 28.31 79.25 107.56 

• PAt.o RANOS I 	210340810 	I 13.21 13.21 18.87 18.87 

IRAS I 	210350820 	I 18.87 18.87 

VA 
FKIRIN 

I 	210300830 	I 15.10 15.10 

I 	210390840 	I 11.32 11.32 9.44 9.44 

PINDA1E-HIRIK I 	210346850 	I 33.97 33.97 

  
   

	

18.87 	18.87 

	

9.44 	9.44 

11.32 	11.32 



  
  
I 1kB 

II 
£ 4? EMS 

I DE PEDRAS 
FRAUCD 

D ERTE DUTRA 
ESIDENTE JUSCELINO 

1 ENTE VAtBAS 

SARIO 
HAIOA 

I 
HE? 
INES 

1141(1214 
114 IIJZIA DO PARUA 

I RITA 
ANTONIO DOS LOPES 

OBa 
O DOH1ftUS DO K4RANHAO 

IRIX DE BALSAS 
040 9411514 

O JOSE DO RIBMM 
3 LUIS 

lA 15 GOIZAGA DO flARAMiAO 
TEllS DO ?SMMBIAD 
IMUNDO DAS MM6ASEIRAS 

O VICENTE FERRER 

lI
NOVO 
RA DO NOfl 
F RAG 050 

MSIRAS 

I 
GEN GRAROE 
NA 

I IA UD KLARTh 
I 	lIRE 

D0A 

I 
ESTADO DE WO cR0550 

IZAL 
JABOA 
IA FLORESIA 

IARAGUAIA 
CAR CAS 

10 PARACUAI 
TO TAQUARI 

Is lANA 
AGUAINKA  

  

210300860 	I 8432 8432 

210350870 	I 18.87 18.87 18.87. 18.87 

219360880 	I 
210350890 	I 43.40 43.40 

210380900 	I 68.05 66.05 66.05 66.95 

210490910 	I 32.08 32.08 

210320920 	I 5.66 5.66 

219379930 	I 
210420950 	I 79.25 79.25 

210310960 	I 33.97 33.97 3.77 18.87 22.64 

210430970. I 9.41 47.18 56.61 
210300980 	I 18.87 18.87 

21034079 	I 37.74 37.74 
210341000 	I 91.35 94.35 41.51 58.50 109.01 
210291993 	I 66.05 66.05 
210361020 	I 24.53 24.53 
210351030 	I 
210301050 	I 24.53 24.53 

210401970 	I 13.21 41.51 54.72 

210431080 	I 28.31 28.31 

219301190 	I 9.44 9.44 

210311120 	I 13.21 13.21 
210311130 	I 9.44 28.31 37.74 9.44 9.44 
219351140 	I 5.66 28.31 3337 13.21 13.21 

210351150 	1 28.31 28.31 
210431160 	I 9.44 66.05 75.48 
218301170 	I 18.87 18.87 

210391180 	I . 37.74 37.74 

210441190 	I 13.21 13.21 

210421200 	I 47.18 37.74 84.92 

210361210 	I 
210101230 	I 9.14 47.18 56.81 

210291240 	I 41.51 41.51 

219371270 	I 13.21 49.06 62.21 
210301280 	I 9.44 9.44 
210301290 	I 69.82 69,82 28.31 28.31 

210341* 	I 13.21 13.21 
210341100 	I 

262.29 1141.64 1403.93 1784.35 1451.10 3215.45 	0.00 	183.94 	183.04 	0.00 	39.63 	39.63 

513250010 	I 17.24 	17.24 
513329029 	I 86.29 	86.20 

513329025 	I 
513370030 	I 51.72 	51.72 	103.44 103.44 
513260040 	I 55.17 	55.17 	113.78 113.78 

513348050 	I 86.20 88.28 
513360060 	1 86.29 86.20 

513320080 	I 
513640100 	I 86.20 86.20 
513370120 	I 86.20 86.20 

	

28.31 	28.31 

	

28.31 	28.31 

	

37.74 	37.74 

  



  

   
rDLGA  IS

PUMA 
MAO DE HELGACO 

J
BA DO OUGRES 
RA DO GARCAS 

ES 
ARPIHMOLIS 

E0RA
HOVO DO PAIEC!S 
VERDE 

2TANREIRA 
ADA DOS GUIHARAES 

IA 

OLIDER DOW 
A 

FSE - 
IAKAWL. - 

tA

oUINO 
IROPOLIS DOESTE 
Al. CARUEIRQ 

JARMTA DO NOBlE 

J
TINGAA 

AVA! 
BA 

IIOUIRA 
ABA 
ADA 

JA 

LEM 
JAS DO RIO VERDE 

ABA 
El 

A 
:RASSOL DDESTE 

IS  ELAiIDIA 
SEPORA DO LIVRAKENTO 

)VA BRASILARDIA 

I CANM DO NORTE 
HUT UK 
OLIHPIA 

)VA XAVANTINA 

CORIZONTE DO NORTE 

SITA
AD JOAQUIK 

RANATINGA 

I PRETA 
TO DE MEVEDO 

513330125 	I 86.20 86.20 
553340130 	I 62.06 51.72 153.78 
51332014* 	I 
513350160 	I 34.48 31.48 

F 	51334*170 	I 189.64 189.64 
I 113.78 120.68 234.46 

F 	51333*250 	I 110.34 231.02 341.35 
F 	513640260 	I 

513630263 	I 
513380267 	I 120.68 34.48 155.16 
513320279 	I 51.72 51.72 
513320285. 	I 
513320300 	I 27.58 27.58 
513320305 	I 
513640310 	I 41.38 41.38 
553320329 	I 86.20 86.29 
513630330 	I 120.62 120.68 
513350340 	I 17.24 	17.24 	34.48 89.65 6836 158.61 
51334*345 	I 82.75 82.75 
513320350 	I 27.58 113.78 141.37 
51336036* 	I 68.96 68.96 
513650389 	I 34.48 34.48 
51337039* 	I 27.58 51.72 79.39 
513320419 	I 86,20 86.20 
51337042* 	I 179.30 ¶79.30 
513650450 	I 24.14 24.14 
513320455 	I 34.48 34.48 
513360460 	I 51.72 	68.96 	120.68 86.13 86.13 
513360480 	I 34.48 	34.48 27.58 31.48 62.06 
513356490 	I 10.344 10.34 
5133.305*9 	I 27.58 27.58 
tiAC 

513320515 	I 
513320517 	I 
51336*52* 	I 27.58 	27.58 
513636525 	I 68.96 68.96 
513326530 	I 86.20 26.20 
513320558 	I 
513320560 	I 
553330562 	I 51.72 51.72 
513320590 	I 17.24 17.24 
513340600 	I 27.58 34.48 62.06 
513350650 	.1 41.38 86.20 127.58 
513320620 	I 55.72 51.72 
513320621 	I 
513630622 	I 75.856 75.86 
553650623 	1 20.69 20.0 
513320625 	I 31.93 31.03 
513320627 	I 
513640628 	I 75.06 75.86 
513320629 	I 
513320630 	I 527.58 527.58 
513380637 	I 120.68 	120.68 
553320642 	I 

	

17.24 	57.24 

	

51.72 	li.72 

	

51.72 	51.72 

	

68.96 	68.96 

  
  



	

113.784 	113.79 

	

17.24 	17.24 

51.72 	51.72 	68.96 	68.96 

	

24.14 	34.48 	58.62 

	

20.69 	20.69 

41,38 	86.20 	127.58 a, c•l 	 n, C
1oji 	 10.0 

59.62 237.91 296.53 
27.58 	27.58 

	

10.34 	(9.34 

	

155.16 	155.16 
24.14 	141.37 	165.50 

	

34.48 	31.40 

	

17.24 	P.24 
44.82 	51.72 	96.54 
96.54 	68.96 	165.59 
17.24 	17.24 	34.48 

41.82 	158.61 	203.43 

162.96 	162.06 

  
  

?OCOUE 	 I 5133506501 

BRANCA 	 I 513370670 	I 

fffES 
E LACERDA 	 I 513330675 	I 

ALEGRE OD NORTE 	I 513620677 	I 
• LOUD DOS GAUCHOS 	 I 513329680. 	I 

I 513650682 	I 

J
TRDECSPIRIDIAO  
O I 513370700 	I 
MVERA DO LESTE 	I 513640704 	I 

GUMBO NARCOS 	 I 513330710 	I 
00 CA8ACAL 	I 513650715 	I ISERVA 

UEIRAO DA CASALHEIRA I 513640718 	I 
U BRANCO 	 I 513330720 	I 

RIO CLABO 	 I 513320730 	I 
513360769 	I 

I(

DEMOPOLIS I 
ARID OESTE I 513350770 	I 
TODD CEll 	 I 513330775 	I 

SANTA TEREZIN}IA 	 I 513320777 	I 
0 ANTONiO DO LEVERGER 	I 513350780 	I 

O FELIX DO MAGUAJA 	I 513320785 	I 
O 	DOS OUATRO HMCOS 	I 513650719 	I 

SINO 	 I 513320799 	I 

ãRRISO 	 I 513630792 	I 
NGARA DA SERRA 	 I 513340795 	I 

URM1 	 I 513630800 	I 
TERRA NOVA DO NOITE 	I 513320805 	I 

OURO 	 I 513370810 	I 
IXDRE$J 	 I 

IZEA 
513370820 	I 

GRANDE 	 I 513350840 	I 
VERA 	 I 513320850 	I 

LA BELA DA SMTISSIKA TRINDA I 513330550 	I 
LA RICA 	 I 513620960 	I 

1 TOTAL 	 I I 

	

231.02 	4432 275.84 

	

120.68 	129.68 
86.20 	86.20 

	

86.29 	41,38 	127.58 

	

189.64 	68.96 258.60 

	

103.44 	103.44 

19.34 	513.75 .624.99 3729.32 2854.94 6575.26 	0.00 	351.70 	351.70 	0.90 	0.00 	0.90 

ONER, Alb'ii Cartografico rodovi3rio,1917. 
095.11) Considera apenas as vinicipros Pertecentes a Aazonia Legal. 

  
  
  
  
  
  
  



  
  
   
  

Au 
da I 

	

I 	KUNICI?IO 

	

I I 	RONDONIA 

I AUA FLOP.ESTA DOESTE 
I ALVORADA DOESTE 

ARIQUE1IES 
I CASIXI 
I CACOAL 

I CEREJEIRAS 
COLORADO DO OESTE 

I COSTA HMOUES 
I ESPIBAO DOESTE 

I GUAJMA-MIRIK 
JMU 

I JI-PARANA 
NAC9DINHO DO OESTE 

'

NOVA BRASILMDIA DO OESTE 
OIJRO PRETO DO OESTE 

I PThENTA BUENa 
I PORTO VEUIO 
I N1DENTE HEDICI 

DC HOURA 
SANTA LUZIA DO OESTE 
SAO MIGUEl. DO GUAPORE 

I VILBENA 
VILA NOVA DO MKORE 

I TOTAL 

11 
ESTADO DO WP.E 

ASSIS BRASIL 
BR AS lIE IA 

I CRUZEIRO DO SilL 
i FEIJO 

HANCIO LIHA 
HANOEI. URBANO 

I PLACIDO DC CASTRO 

I RIO BRANCO 
SENA MADUREIRA 
SENADOR 6U3ONARD 

I TARAUACA 
XAPURI 

I 

I 	 I 
I 	CODIGO 	I 	Planejadas 
I GEOGRAFICO I Estadual 	Federal 	Total 

I 	 I 

UGOI900I 
I 	113890034 	I 71.23 71.23 
I 	110010092 	I 60.62 40.62 
I 	113710093 	I 25.76 25.76 
I 	110919994 	I 
I 	114010005 	I 
I 	110010906 	I 53.94 53.04 
I 	110010008 	I 83.33 153.97 238.3? 
I 	110010009 	I 
I 	110910010 	I 190.95 190S5 
I 	uoeioeii 	I 
I 	110010012 	I 15.15 15.15 

113690013 
11369002? 

I 	110010315 	I 56.07 56.07 
I 	110010018 	I 
I 	110010020 	I 163.67 163.67 
I 	110010025 
I 	110010028 	I 

193690034 
110010032 45.47 45.47 

I 	110010930 	I 34.86 209.56 238.42 
I 	110919033 	I 

612.23 	542,54 	1154.77 

I 	120030095 	I 96.9? 96.99 
I 	120030010 	I 49.92 40.92 
I 	120020020 	I 227.33 956.10 	383.42 
I 	120020030 	I 283.40 106.09 	389.48 
I 	120020033 	I 134.88 134.88 
I 	120030034 	I 450.10 450.10 
I 	120030038 	I 18.19 18.19 
I 	120030940 	I 306.13 306.13 
I 	120030050 	I 524.36 524.36 
I 	120039045 	I 
I 	120020060 	I 325.83 325.83 
I 	120030970 	I 45.47 45.47 

Tabela 2 
Aiazonia Legal - 1975 

Extensao da ialka rodaviaria planejada par iunicipio. 
(Ci Tm) 



  
  
  

II 
I 	 I 
I 	I 

130890902 
I 	130840006 I 
I 	139090009 I 
I 	13090010 I 

130100014 
I 	130046020 I 
I 	130100030 I 
I 	13089040 I 
I 	130100050 
I 	130040660 I 
I 	130101063 I 
I 	136100068 I 
I 	130060070 I 
I 	139070080 I 
I 	130100083 I 
I 	130060090 I 
I 	133059100 I 
I 	13110110 I 

130100115 
I 	130996120 I 
I 	130310130 I 
I 	130050140 I 

4nAArAlC 
I 	IJVVJVIJ 

I 	139040160 I 
139050185 

I 	130070176 I 
I 	130050180 I 
I 	131106185 I 
I 	130100190 I 
I 	130050195 I 
I 	130190290 I 
I 	139090210 I 
I 	130950220 I 
I 	130049230 I 
I 	130060240 I 
I 	13010250 I 
I 	130100255 I 
I 	131100260 I 
I 	130070270 I 
I 	136090289 I 
I 	130100290 I 
I 	130100300 I 
I 	130100310 I 
I 	130088320 I 
I 	130070330 I 
I 	130100340 I 

130060350 I 
130106353 
130100356 I 

TOTAL 

I 	ESTADO DO AMAZONAS 

ALVARAES 

 I Ai1TUEA 
I ANAKA 
I ANORI 
Apul 

 I ATALAIA DO NORTE 
I AIFTAZES 
I'ELOS 
I iiiREIRINHA 

 i BENJAMIN CONSTN1T 
I BERURI 
I BOA VISTA DO P.AMOS 
I BOCA DO ACRE 

 I BOREA 
I CAAP1R6A 
I CANUTAKA 
I CARALIARI 

 I CAREIRO 
CEiRO DA VARTEA 

I COARI 
I CODAJAS 

 I EIRIEPE 
I ENVIRA 
I FONTE BOA 
GUAJARA 

 I U 1 119A11A 
XURA 

I IRANDUBA 
I ITACOATIARA 

 I ITANARATI 
I ITAPIRMGA 
I JA2IJRA 
IJIJRUA 

 I JUTA! 
I LABREA 
I HANACAPURU 
I HANAOUIRI 

 I MANAEJS 
I MANICURE 
IMARAA 
I MAUES 

 I MAHUNDA 
I NOVA OLINDA DO NORTE 
I NOVO AIRAD 
INOVO ARIPUAJIA 

              I PAUINI 
I PESiDER1E FIUUEIKEDO 
I RIO PRETD DA EVA 

   

	

2453.59 	262.18 	2715.78 

	

137.048 	 137.05 

	

293.72 	203,72 

	

111.12 	666.72 	777.84 

	

66.67 	74.08 	140.75 

	

55.54 	55.56 

	

37.94 	37.04 

	

88.90 	270.39 	359.2? 

118.53 118.53 
233.35 193.71 	337.06 
37.04 37.04 
18,15 22.22 	70.39 

111.12 	 111.12 
rrt, 	 ret, 
JJ..JD 

11.11 	 11.11 

29.63 177.79 207.42 
70.38 70.38 

129.44 129.64 
25.13 296.32 322.25 

129.64 129.64 

81.49 148.16 229.65 

74,09 74.08 

'.1
nm 	nfl 

1." 
"C 
CJ 

25.93 25.93 
18.52 55.56 74.08 



I 	130080360 	I 129.64 122.64 
I 	130040379 	I 44.45 118.53 16238 
I 	130080380 	I 659.31 652.31 
I 	130040390 	I 18.52 74.08 92.60 
I 	130100375 	I 
I 	130100400 	I 
I 	130040406 	I 
I 	130060410 	I 55.56 285.21 340.71 
I 	130090420 	I 55.56 55.56 
I 	130040423 	I 48.15 48.15 
I 	13009426 	I 81.49 81.49 
I 	130500430 	I 
I 	130100440 	I 

1901.56 	3637.33 	5544.89 

540110005 	I 880.51 880.51 
140110010 	I 833.53 833.53 
140510015 	I 134.88 04.88 
140110020 	I 242.48 242.48 
140110030 	I 212.11 212.17 
140110040 	I 272.72 37.89 	311,68 
140110050 	I 37.89 37.89 
140110060 	I 131.85 131.85 

2146.09 	37.89 	2783.97 

  
   
  
 I SANTA ISABQ. DO RID NCGRO 

I SANTO ANTONIO DO ICA 
I SAD GABRIEL VA CACHOEIOA 

SAD PAULO DE OUVENCA  I 
I SAG SESASTIAD DO VATUNA 
I SILVES 
I TABATINSA 

TAPAUA  I 
I TEFE 
I TONAPII INS 
I VARIN! 

URVCA  I 
I VBUCUR!TUBA 

IujAL 

  
I 	ESTA000ERORAIMA 

ALTO ALEGRE   I BOA VISTA 

I CARACARA! 
MUCAJA!  I 

I NORNANDIA 
SAD JOAO VA SALIZA 

I SAD LUll 

 (TOTAL 

 IESTADO DO PARA 

A8AETETUBA 
I ACARA 
I ARIA   I ALENOUER  
I ALMEIRIN 
I ALTANIRA 

 I ANAJAS 
I ANANINDEUA 
I AUGUSTO CORREA 
I AVEII?O 

 I BABRE 
I OAIAO 
I RARCARENA 

 I 
BEREVIDES 
RON JESUS DO TOCANTINS 

I BONITO 
B I? AG ANCA 
BREJO 6RARDE DO ARAGUAIA 

I BREVES 

  

ISUJARU 
I CACHOEIBAAWl 

150180010 I 
	

18.00 
	

18.09 
150210020 I 
150160030 I 
	

43.20 
	

43.20 
150120140 I 
	

43.20 
	

43.20 
150140050 I 
	

129.60 
	

129.60 
150150060 I 
	

601.20 	302.40 
	

903.60 
550160070 I 
	

61.20 	122.40 
	

0160 
150250080 I 
550240090 I 
150130100 I 
	

82.80 
	

82.81 
150180110 I 
	

162.00 
	

162.90 
151180121 I 
	

72.00 
	

72.00 
150180130 I 
150250140 I 
150250550 I 
150190157 
150240160 I 
150240570 I 
150190175 
150160180 I 
	

64.80 
	

84.80 
150220190 I 
150170200 I 



  
  
 CAAETA 

CAPANENA 
I CAPITAO POCO 
CASTANIIAL 

I CI1AVES 
I COLARES 
I CONCEICAD DO ARAGUAIA 

 CONCORDIA DO PARA 
CURIONOPOLIS 

I CURRALINHO 
I CURUCA 

 DON aIZEU 
FARO 
I 	AO DO NORTE 

I 6buPA 

 I6ARAPE-ACU 
I6ARE-N1R1 

I INHANGAPI 
I IRITUJA 

 ITAITUBA 
ITUPIRANGA 

I JACUNDA 
I JURUTI 

 UMOETRO DO AJU2U 
MAE DO RIO 

I NAOAUIAES BARATA 
I MARABA 

 MARACAD 
NARAPANIM 
MEDICILNiDIA 
nacnco 

 I MI1CA.8A 

I MONTE ALEBRE 
I NUANA 

 NOVA TIMDOTEUA 
OBIDOS 

I OEIRAS DO PARA 
I ORIXIMINA 

  OURE 
OUR ILANDIA DO NORTE 
PACAJA 

I PARAGOMINAS 
P AR A UAP EU AS 
PEIXE-801 

I PONTA DE PEDRAS 
I PORTER. 
P0210 DL NOR 
PRAIDIIA 

I PRIHAVERA 
I REDENCAD 
RIO MARIA 
RONDON DO PARA 
RURUPOLIS 

I SALINOPOUS 

I150190210 	I 90.00 90.00 
I 	150249220 	I 
I 	150220230 	I 36.00 36.00 

I 	150240240 	I 
I 	159170250 	I 36.00 36.09 

I 	159230260 	I 
I 	150290270 	I 

150229275 
150ff 0277 

I 	159169280 	I 
I 	150220270 	I 

159220293 
I 	150120300 	I 22630 226.09 

159220307 28.80 28.8* 

I 	150160310 	I 25.20 25.29 

I 	159249320 	I 
I 	159180330 	I 36.90 38.00 

I 	150210340 	I 
I 	159220350 	I 7.20 7.20 

I 	150130369 	I 36.99 439.20 475.29 

I 	159170370 	I 72,00 72.09 

I 	159190380 	I 54.9 54.9 

I 	150120390 	I 72.00 72.00 

I 	15918949 	I 
150220405 18.00 18.00 

I 	159230410 	I 
I 	150190420 	I 239.10 230.40 

I 	15023043* 	I 
I 

	
159230410 	I 
159149415 72.9 72.9 

I 	150169450 	I 18.00 18.00 

I 	150189469 	I 18.09 18.00 

I 	150189479 	I 79.20 79,20 

• 	 15012*480 	I 
I 	150170490 	I 43.20 43.20 

I 	159249500 	I 
I 	150120510 	I 216.00 216.00 

I 	150189520 	I 26.00 36.90 

I 	159120530 	I 144.00 144.00 

I 	150220540 	I 7.20 7.20 
150159060 54.90 187.29 241.20 
150160548 90.09 90.99 

I 	150220550 	I 198.00 198.00 
15*190553 138 108.90 99.88 

I 	150240560 	I 
I 	150170579 	I 25120 25.29 

I 	159160580 	I 198,00 198.00 

I 	15014059* 	I 61.20 61.2* 

I 	150149600 	I 43.20 43.20 

I 	150230610 	I 
I 	150209613 	I 36,00 10.80 46.80 

I 	159200616 	I 36.00 36.90 

I 	159220618 	I 21.60 21.60 
I 'IA 
A .WO A 

I 	159230620 	I 



   
   
  

S ALVA TER 2 A 
I SANTA CRUT DO ARARI 
I SANTA ISABEL DO PARA 

 SANTA IRIA DAS BARREIRAS 
I SANTA BAR IA DO PMA 
  SAJITANA DO ARACUAIA 
  SANTAREN 

 I SANTAREN NOVD 
  SANTO ANTONIO DO TAUA 
I SAG CAETANO DC ODIVELAS 
I SAD DONIU6OS DO CA?1I1 

 I SAD FELIX DO XINGU 
I SAD FRANCISCO DO PARA 

5' 1ALDO DO ARAGUAIA 
SAuuAO DE PIRASAS 

 SAD JOAD DO ARAGUAJA   

.

SAD KIGUEL DO GUAM 
I SAD SEBASTIAD DA BOA VISTA 
I SENADOR JOSE PORFIRIO 

 I SOURE 
TAILANDIA 

I TOKE-ACU 
TUG UN A 

 TUGURVI 
URUAP.A 
VISTA 

  VISEU 

 XINCUARA 

 TOTAI. 

ESTADO DO AMFA 

  AharA 
  CALCOENE 

 FERREIRA COKES 
LARANJAL DO JARI 
MCAPA 

  KAZAGAO 

 SANTANA 
TARTAR UGALZ INHO 

  OIARDQUE 

TOTAL 

 ESTADO DC TOCANTINS 

 ALIANCA DO TOCANTINS 
ALMS 

  ALVORADA 
  ANANAS 

 APARECIDA DO RIO NEGRO 
AR AGUACE NA 

   IMIUUMLAJ 

  AP.AGUAINA 

  

159170630 
150170640 
150240650 
150200658 72.30 216.90 288.00 

I 	150240660 	I 
I 	159200670 	I 198.00 111.60 309.60 

I 	150120680 	I 133.20 133.20 

I 	150230690 	I 
I 	150239700 	I 
I 	150230710 	I 
I 	153223720 	I 
I 	150150730 	I 
I 	150240740 	I 

150200745 43.20 43.20 
150230747 

I 	153199750 	I 28.80 28.89 

I 	150240760 	I 
I 	150160770 	I 
I 	150160780 	I 36.00 169.20 205.20 
I 	150170799 	I 

150210795 43.20 43.20 

I 	150210800 	I 10.80 10.80 
159150808 64.80 64.80 

I 	153199810 	I 162.30 162.00 
150110815 

I 	150230820 	I 
I 	150260830 	I 25.20 25.20 
I 	150209843 	I 57,60 57.60 

3633.68 	2556.99 	6186.68 

160280010 
I 	160280020 	I 350.00 350.00 

160280023 60.00 69.00 
160270027 156.00 156.00 

I 	160270030 	I 300.93 308.00 
I 	160270340 	I 272.30 272.00 

160270063 
160283070 

I 	169289059 	I 144.00 144.00 

I 	 I 

I 	 I 

1299.00 0.90 	1290.00 	0.00 

173480035 
I 	523490040 	I 45.28 	 45.28 
I 	523480070 	I 
I 	523450100 	I 28.30 	 28.30 
I 	171470110 	I 
I 	523460190 	I 12.45 	42.45 

523500200 	I 51.60 	 56.60 

I 	523450210 	I 90.56 	99.56 



  
 I ARAGIJATINS 

I ARAPDEMA 
IARRAIAS 

 I AUCUSTINOPOLIS 
I MROR# DO NORTE 
I AXJTh DO TOCANTINS 
I BABACULANDIA 

 I BARROLANDIA 
I BERNDD SAlAD 
I BREJINHO DE NAZARE 
IBUilT! DO TOCANTINS 

 I CASEARA 
I COLINAS DO TOCMTINS 
I.' 	7IA 
IL,1NADD 

  1 CORCEJCAO DO TOCAWIINS I COUlD DE M&ALHAES 
ICRISTALANDIA 
I DIANOPOLIS 

 I DIVINAPOLIS DO TDCANIINS 
I Dots IRMAUS DO TOCANTINS 
I DUERE 
I FATIMA 

 I FISUEIROPOLIS 
I FILADELFIA 
I FURMOSO DO ARABUAJA 
IGOJANORIE 

 I IOJATINS 
I GUARA! 
IBURUPI 
IITACAJA 

 I ITABUATINS 
I 	ORA DO TOCANTINS 
I LIZARDA 
IMARIANOPOLIS DO TOCANTINS 

 I MIRACEHA DO TOCANTINS 
I NIRANORTE 
IMONTE DO CARMO 
I NAIl VIDADE 

 I NAZARE 
I NOVA OLINDA 
I NOVA ROSALANDIA 
I ROVO ACORDO 

 I PALMEJROPDLIS 
I PARAISO DO TOCANTJNS 
I PARAJIA 
I PEDRO AFONSO 

 I PEIXE 
I PEDUIZEIRO 
I PINDDRAM DO TOCANTINS 
I PIIL'I 
IPONTA ALTA DO TOCANTINS 
PORTE ALTA DO RON JESUS 
PORTO ALEGRE DO TOCAHTIRS 

I LURID NACIONAL 

  

I 	523450220 	I 76.41 76.41 

I 	523460230 	I 14.15 14.15 

I 	523490240 	I 48.11 48.11 

I 	523450255 	I 
I 	523490270 	I 
I 	523450290 	I 
I 	523453300 	I 39.62 39.62 
I 	173480310 	I 
I 	173460320 	I 59.43 59.43 

I 	523480370 	I 
I 	173450380 	I 8.49 8.49 

I 	173466390 	I 
I 	523460550 	I 14.15 11.15 
I 	523461670 	I 16.98 16.98 

I 	173490555 	I 
I 	523490560 	I 
I 	523460400 	I 
I 	523483610 	I 
I 	523490700 	I 6732 87.92 
I 	173480710 	I 
I 	523460720 	I 
I 	523480730 	I 
I 	523483755 	I 
I 	523480765 	I 36.77 36.7? 

I 	523450770 	I 28.30 28.30 

I 	523480620 	I 22.64 111.50 164.14 

I 	173460830 	I 
I 	523470960 	I 101.68 101.88 
I 	523480930 	I 76.75 73.75 

I 	523480950 	I 16.98 16.98 

I 	523471656 	I 42.45 107.54 149.9? 
I 5  2"J42070  
I 	523461110 	I 
I 	523471240 	I 42.45 42.45 
I 	173461250 	I 
I 	523481320 	I 
I 	523481330 	I 
I 	523481360 	I 42.45 42.45 

I 	523491420 	I 110.37 110.37 220.74 

I 	523451430 	I 
I 	523451488 	I 
I 	173481530 	I 
I 	523471510 	I 70.75 28.30 99.65 
I 	523491575 	I 19.81 19.81 

I 	523481616 	I 
I 	523491626 	I 164.14 21731 382.05 
I 	523471650 	I 90.56 107.54 198.10 

I 	523481660 	I 70.75 70.75 

I 	173461665 	I 
I 	523491706 	I 19.81 19.81 

I 	523481750 	I 
I 	522471796 	I 209.42 62.26 271.68 

523491780 	I 
I 	iIJIISOQV 	I 

523481820 	I 14.15 14.15 



  
 t PRAIA NORTE 

I PRESIDENTE KENNEDY 
I RID SONO 

 t SM?AiO 
I SAD SEBASTIAD DO TOCANTINS 
I SANTA ROSA DO TOCARTINS 
I S&ITA TEREZA DO.TOCANTINS 

 I SAD VALERIO DA NATIVIDADE 
I S1LVIOPOLIS 
I 51110 NOVO DO TQCANTINS 
I TASUATINGA 

 t TAQUARUSSU DO LURID 
TOCANTINIA 

I ITJ}5 

I VAnuERLANDIA 

  
I TOTAL 

	

 I 	ESTADO DE COlAS (1) 

I WIlDS uaos 
I PORANGA1II 

 I SAD flIGUEI. DO ARA6UAIA 

I TOTAL 

 IESTADO DO NARALfflAO (1) 

I ACAILAI4DIA 

 I A' ARTARA 

	

I 	.4IRA DO KARN4HAO 
I ALTO PARNAIBA 
I ANANTE DO KARA10AO 

 i ANAJATUBA 
I ARME 
I ARAB! 
I AXJXA 

 I RACABAI. 
SACURI 

I RALSAS 
I BARRA DO CORDA 

 I BENEDITO LEITE 
I BEOUIMAO 
I BON JARDIII 
I BUilT! BRAVO 

 I CAJ1O 
I CAJARI 
I CANDIDO NENDES 
I CATANNEDE 

 1 CAROLINA 
I CARUTERA 
I CAXIAS 
I CEDRAL 

  

65.09 65.09 
16.98 16.98 

19.81 	19.81 

19.81 19.81 

56.60 	56.60 

42.45 42.45 

	

28.30 	 28.30 

	

28.30 	28.30 

	

1415.00 	1420.66 	2835.66 

523490490 I 
5235918W I 
523502020 I 65.09 

	

I 	45.09 	0.00 

65.09 

0.j. 

28.31 

24,53 
69.82 

215.12 

28.31 

r J.61  
64.16 

313.24 

22.64 
13.21 
37.74 

	

94.35 	15.10 	107.45 

	

33.97 	•nnl 	rnnl 
£0.01 	4C.U1

173451830I 
I 	523481840 I 
I 	523471875 
I 	173451880 I 
I 	523452930 I 
I 	173471890 I 
I 	173471900 I 
I 	173492049 I 
I 	523482065 I 
I 	523452080 I 
I 	523492090 I 
I 	173482100 I 
I 	523472110 I 
I 	523452120 I 

52 
I 	523452210 I 

I 	210380005 
I 	210300020 
I 	210340940 
I 	210420050 
I 	210380060 
I 	210300070 
I 21039995 
I 	210300190 
I 	210320110 
I 	219350120 
I 	210309130 
I 	219420140 
I 	210390160 
I 	210430180 
I 	210390190 
I 	210349200 
I 	210410230 
I 	210300249 
I 	210300250 
I 	210290240 
F 	210360270 

210420280 
210290290 
210360300 
210390310 

24.51 
69.82 

215.12 

28.31 

r J. 16  
64.16 

313.24 

22.64 
13.21 
37.74 



  
ODD I 	210360330 	I 62.27 62.27 

I COLINAS I 	210416350 	I 32.08 32.08 

I COROATA I 	216360360 	I 47.18 47.18 

   CURURUPU I 	210300370 	I 41.51 41.51 

   DON PEDRO I 	210400380 	I 
I ESPEW1TINOPOLIS I 	210350400 	I 15.10 15.10 

ESUEITO I 	210420405 	1 28.31 28.31 
DOS NODUEIRAS I 	210420416 	I 66.05 66.05 

I  IFORTALEZA 
FORTUNA I 	210410420 	I 

I G000FREDO YTANA I 	210290430 	I 39.63 39.63 

I GONCALVES DIAS I 	210400440 	I 41.51 18.87 60.38 

ARCHER I 	210400450 	I 
I  I6OVERNADOR 

GBLIRNADOR EUGENJO RARROS I 	210400460 	I 28.31 28.31 
I I ARANHA I 	210400470 	I 
I GRAJAU I 	210390480 	I 75.48 75.48 

   6UIMAES I 	210390490 	I 18.07 18.87 

   ICATU I 	210329510 	I 18.87 18.87 

I ICARAPE GRANDE I 	210350520 	I 
I IMPERATRIZ I 	210389530 	I 75.48 75.48 

TWEdURU-KIRIN I 210360540 	I 18.87 18.87  I 
I JOAO LISOOA I 	216383559 	I 47.18 47.18 

I JOSELMDIA I 	210350560 	I 
I LASO DA PEDRA I 	210340570 	I 60.38 60.38 

   LAGO DO JUNdU I 	210350580 	I 

   LAGO VERDE I 	219350590 	I 
I LIMA CAMPUS I 	210350600 	I 
I LORETO I 	219430610 	I 18.87 24.53 43.40 

LUIS DOMINGUES I 210290620 	I 58.50 58.50  I 
I MATINHA I 	219300650 	I 18.87 18.87 
I MIRADOR I 	216440670 	I 26931 269.84 
I MIRANDA DO NORTE I 	219360675 	I 21.531 24.53 
 010 TRZAL I 	210360680 	I 22.64 22.64     I ;AO I 	210340610 	I 43.40 43.16 

I MONIES ALTOS I 	210380700 	I 22.64 22.64 
I MURROS I 	210320710 	I 50.95 18.87 69.82 

NINA RODRI6UES I 210370720 	I  I 
I NOVA JORDUE I 	210440730 	I 
I OLHO DAGUA DAS CUNHAS I 	210350740 	I 
I PACO DO LThJAR I 	210310750 	I 

 I PALMEIRAEDIA I 210300760 	I 
I PAIAIBARO I 	210440770 	I 
I PASIOS SONS I 	210440800 	I 37.74 37.74 
I PAULO RAMOS I 	210340810 	I 103.7? 103.7? 

 I PEDREIRAS I 210350820 	I 
  PEI1ALVA I 	210300830 	I 18.87 18.87 
  PERI-MJRIN I 	210300840 	I 
  PINDARE-MiRIM I 	210340850 	I 
  PINHEIRO I 	210300860 	I 9.44 9.44 

PlO XII I 	210350870 	I 
  PIRAPEMAS I 	210360880 	I 18.87 18.87 

DE PEDRAS I 	216350890 	I 15.10 15.10  POCAO 
PORTO FPANCO I 	210380909 	I 60.38 60.38 
PRESIDENIE DUTRA I 	210400910 	I 18.87 22.64 41.51 

  PRESIDENIE JUSC[LINU I 	210320?20 	I     PIESIDENTEVARGAS I 	210370930 	I 



  
 f RIACHAO I 	210424950 	I 37.74 37.74 

I ROSARIO I 	21930?60 	I 

I SAMBAIDA I 	210430970 	I 30.19 30.1? 

    ARTA HELENA I 	210300980 	I 
  m ThES I 	29346990 	I 18.87 18.87 

I SANTA LUZIA I 	214341000 	I 66.05 66.05 

I SMTA LUZIA DO PARUA I 	214291003 	I 
1 SANTA kITA I 	210361020 	I 

SANTO ANTONIO DOS LOPES   I 	210351034 	I 

I SAD BENTO I 	214301050 	I 5.66 5.66 

I SAO DOMINOOS DD NARA11AD I 	210401070 	I 
SAD FELIX DE SALSAS I 210421080 	I  I 

I SAD JOAD BATISTA. I 	210301100 	I 32.08 32.08 

I F 	uSE DO P.IBAKM I 	210311120 	I 

I SAu LOIS I 	210311130 	I 
I SAD LOIS GONZAGA DO KAIANHAOI 210351140 	1 13.21 13.21 

I SAD MATEUS DO MARANHAO   I 	210351150 	I 9.44 9.44 

I SAD RAIMUNDO DAS MANGABEIRAS I 	210431160 	I 60.38 60.38 

I SAD VICENTE FERRER I 	210301170 	I 
   1110 NOVO I 	210391180 	I 56.61 56.61 

SUCUPIRA DO NDRTE I 	210141190 	I 28.31 28131 

I TASSO FRAGOSO I 	210421200 	I 
I TIMBIRAS I 	210361210 	I 56.61 56161   TUNTUN I 	210401230 	I 18.87 18.87 

  URIACU I 	210291240 	I 79.25 79.25 

VARGEM GRANDE I 	210371270 	I 37.74 37.74 

I VIANA I 	214301280 	I 39.63 39.63 

DO MEARIM 	 I 210301270 	I  VIIOIIA 
WTO.1HO FREIRE I 210311300 	I 18.87 18.87 

I ZE DOCA 	 I 210341400 	I 41.51 41.51 

	

I 	 I 

	

  	TD 	 I 

	

  	 I 

	

I 	 I 

I 
I 
I 

2821.07 430.24 3251.30 

I 	ESTADO DE MAID GROSSO 	I I 

ACORIZAL 	 I 513350010 	I 
I AGIJA RDA 	 I 513320020 	I 
I ALTA FLORESTA 	 I 513320025 	I 

ALTO ARAGUAIA 	 I 51337U30 	I   ALTO GARCAS 	 I 513360040 	I 
I ALTO PARAGIJAI 	 I 513340450 	I 
I ALTO TAQUARI 	 I 513360060 	I 

  APIACAS 	 I 513320086 	I   ARAGVAIN{A 	 I 513640100 	I 86.20 86.20 

I ARAGUAINHA 	 I 513370120 	I 
IARAPUTMGA 	 I 513330125 	I   ARENAPOLIS 	 I 513340130 	I 17.24 17.24 

  ARIPUANA 	 I 513320140 	I 310.32 234.46 544.78 

I 8AP.AO DE MEL&AO 	 I 513354160 	I 
I SARRA DO BUGRES 	 I 513340170 	I 17.24 17.24 

 RAflA DO GARCAS 	 I 513320100 	I 
CACERES 	 I 513336250 	I 
CAiFThA?OLiS 	 i 513640260 

I CAMPO llOYD DO PARECiS 	I 513630263 	I 

  



  
   
  

CA?O VERDE 
I CAR&A 
I CASTk'1HE1kA 

 I CHAPADA DOS 6UI!RAES 
I CLAUDIA 
I CDCALINHO 
I COLIDER 

COM000RO I CUIABA 
I DENISE 
I DIANANTIND 

 I DON AQUINO 
I FIRUEIP.OPOLIS DOESTE 
IIN. CARNEIRD 
I OLJARANTA DO NORTE 

 ! CUIRATINGA 
I INDIAVA! 

ITAUBA 
I ITIGUIRA 

 t JACIARA 
I JANBADA 
I JAURU 
I M&RA 

 i J1JINA 
I iJRUENA 
I JUSCIKEIRA 
I LUCAS DO RIO VERDE 

 I LUCIARA 
I IRCELN4OIA 
I HATUPA 
I NIRASSOL DOESTE 

 t V°RES 
ILiANDIA 
I NOSSA SENUORA DO LIVRNIENTO 
I NOVA RRASILMDIA 

 I NOVA CANAA DO NORTE 
I NOVA NUT1 
I NOVA OLIMPIA 
I NOVA XAVANTIWA 

 ! NOV13 HORIZONIE DO NORTE 
I NOVO SAD JOAQUIN 
I PARANAITA 
I PARANATJNC.A 

 I PEDRA PRETA 
I PEIXOTO DE AZEVEDD 
I POCONE 
I PONTE BRANCA 

 ! PONIES E LACERDA 
  PORTO ALEGRE DO NOITE 
I PORTO DOS GAUCUDS 
I POlIO ESPIRIDIAO 

 I PDXOREO 
  PRIKAVERA DO LESTE 

OUATRO MARCUS 
RESERVA DO CARACAL 

  

5133602671 96.544 96.54 
513320270 	I 17.24 17.24 
513320285 	I 20.688 29.69 
513329300 	I 
513329395 
513649310 	I 317.22 68.96 386.18 
513320320 	I 
513639330 	I 72.11 72.41 
513350340 	I 62.06 62.06 

513349345 	I 
513320350 
513360360 	I 
513659380 	I 
513370399 
51332041* 	I 
513370420 	I 
r,IC 
JiJDJ 

513320455 	I 
513389460 	I 51.72 51.72 
513360480 	I 
513350490 	I 
513330500 
513320510 	I 17.24 17.24 
513320515 	I 17.24 17.24 
513320517 	I 51.72 51.72 
513369520 
513630525 	I 6836 6836 
513320530 	I 62.96 62.06 
513320558 	I 
rinnnAt 
JIJJ'oJ 

513330562 	I 
513320599 	I 62,06 62.06 
513240600 	I . 
513350610 	I 
513320620 	I 
513320621 	I 
513639622 	I 51.72 51.72 
513659623 
513320625 	I 68.94 68.96 
513320627 	I 34.18 34.48 
513640628 	I 137.92 137.92 
51332062? 	I 
513320630 	I 131.92 158.61 289.63 
513360637 	I 
513320642 	I 
513350650 
513379670 
513330675 	I 44.82 44.82 
513620677 	I 
513320680 	I 51.72 51.72 
513659682 	I 
513370790 	I 
513649704 	I 68.96 68.96 
513336710 
513650715 	F 



  
 

RIBEIRAO PA CAALHEIRA I 513640718 	I 68.96 68.96 

RIO BRANCO 	 I 513330720 	I 

I RIO CLARO 	 I 513320730 	I 93.10 93.10 

I 513360760 	I  RONDONOPOUS 
ROSARLO DESTE I 513350770 	I 

I SAUD DO cEll 	 I 513310775 	I 

I SANTA TEREZINHA 	 I 513320777 	I 44.82 44,82 

&UO ANTONIO DO [(VERGER 	I 513350780 	I 41.39 41.38 

SAD FlUX DO ARAGUAIA 	I 513320785 	I 296.53 296.53 

I SAO JOSE DOS QUATRO NARCOS 	I 513650710 	I 

I SINOP 	 I 513320770 	I 
I 513630792 	I 24.14 24.14  SORRISO 

TNIMRA PA SERRA I 513340795 	I 34.48 34.48 

I T 	14 	 I 5136.10800 	I 120.68 120.68 

I TENKA NOVA DO NORTE 	I 513320805 	I 
I 513370810 	I 27.58 27.58  TESOURO 

TORIXORED I 5133708 	I 
I VAIZEA GRANDE 	 I 513350840 	I 
I VERA 	 I 51332089 	I 51.72 96.54 118.26 

BELA PA SANTISSThA TRINDA I 513330550 	I 6.90 127.38 134.47  VILA 
VILA RICA I 513620846 	I 44,82 44.82 

I 
I 

I 
TOTAL 	 I I 1510.22 1968.81 3479.03 

 o  FONTE: 03CR, Alb'ii Cartografico rodoviario,1977. 
  n 085.11) Considera arenas os Punicipios Pertecenles a Aiazonia Legal. 
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   1. Forest Industry in Amazônia: basic features 

  
 

Participation of the forest industry in the tota.l value of national industrial production 

decreased between 1960 and 1975, but exhibited a. slight recovery between 1975 and 1980 

	

   
(see table 1). This recovery was due to two main factors: expansion of pulp production and, 

more significantly, the large increase of sawnwood production in Amazônia, which led the 

	

   
forest industry in this region to achieve a participation of 42% of the value of the output of 

the sector nationwide in 1980 (up from 1.4% in 1970) and of 13% of the value of the total 

	

   
industrial output of the region in the same year (up from 6% in 1965), as shown also in 

table 1. 

 
This evolution can also be followed through the number of sawmills in activity in the 

region, which jumped from 89 in 1952 to 1639 in 1981 (see table 2), and through the total 

	

   
volume of timber extraction, which shows an increa.se  of 255% at the regional level between 

1975 and 1980 (from 4,500,000 771 3  to 11.5001000 7773)1  in contrast with a nationwide increase 

	

   
of only 15% in the same period, so that the regional participation in national timber volume 

went from 14% in 1975 to 32% in 1980 (see table 3). 

 
Tt can be said that during this period forest industry in Amazônia ceased to be a 

marginal sector of the regional economy and became, rather, a. lever of regional development, 

	

   
absorbing a significant fraction of available local manpower and attracting also settletrs from 

other regions of the country. 

This huge increase was not uniformly distributed across the region. It was concentrated 

   mainly in Rondônia and Pará (where forest sector output attained in 1980 61% and 28% 

 

respectively of the total industrial output in each state). In Amapá and itoraima participa- 

  
tion of the forest industry in total industrial output attained also very high levels in 1980 

(34% and 68% respectively) but in these two ca.ses tota.l industrial output in 1980 was much 

less significant (see tables 4 and 5). 

.3 



This regional imbalance is also evident from the data on the number of sawmills by 

state in 1978 and 1981; during this period there was an increase of 77% in Rondonia (from 

141 to 250) and of 70% in Path (from 510 to 866). Let us add that in the following year 

Rondônia registered an aditional increase of 55% with 387 sawmills in activity in 1982 (see 

table 6). Both states together achieved in 1981 78% of the.tota.l production of sawnwood 

in the region, estimated in 5,388,000 777 3  (see table 7). This last figure, parenthetically, 

indicates, when compared with the values in table 3, an average input-output coeffcicient 

of .47, which can be considered low by national and interna.tional standards. 

This spectacular increa.se  of the forest industry in Amazônia was due to several reasons. 

In the first place, the high level of expansion of the Brazilian economy between 1975 and 

1980, which generated a significant increase in the demand for sawnwood (see table 8). At 

the same time, rapid depletion of natural coniferous forests in the South and Southeast of 

the country, combined with the fact that most plantation output was directed toward pulp 

production, generated additional demand of nonconiferous natural timeber, most of which 

is found in Amazônia (see table 9). A third factor behind this increase was the opening 

of permanent roads in the region, linking it to the main consumption centers in the South 

and Southeast of the country, as well as to sea and river ports. The development of the 

forest industry in Path is directly linked to the opening of the Beléni-Brasilia highway (BR 

153). In the case of Rondônia a simila.r role was played by the Porto \TelhoVilhena (BR 

364) and Porto Velho-Gua.jará Mirim (BR 319) highways. Paving of the segment of BR 364 

between Porto Velho and Cuiabá in 1985 gave additional incentive to the forest industry in 

Rondônia. 

The process we have just briefly described could suggest the idea of a thriving and 

healthy modern industrial sector expanding in a previously uncharted area. This is not 

exactly the case. Table 10 presents the size distributions of sawmills in the region in 1980, 

showing that 92% of the sawmills (generating 71% of total produced volume) correspond to 

establishments with a capacity below 10,000 777 3 /3-ear. It is worthwhile to notice that almost 
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all owners possessed just one sawmill, and the few cases of several sawmills belonging to 

   
just one firm occured only in the small size bracket (less than 5,000 m 3 /year) [14}. 

These small size sawmills, some of which can be described as "semi-nomadic" (changing 

   
locations at short intervals to follow the colonization frontier), consist in most cases of a 

small office and a shed containing just three saws (a circular, a plane and a ribbon one) and 

   
a diesel oil fueled electricity generator. They hire unqualified workers which are laid out 

during the slack period corresponding to the rainy season. As a whole, they lag decades 

   
behind modern industry practises in technology, management, personnel training, finantial 

capabilities, etc., not only when compared to foreign companies but also with large timber 

   
firms in the South and Southeast of the countr y. As a. consequence they have been unable 

to introduce previously unknown species in out-of-region markets, since they lack marketing 

   
mechanisms, do not offer certainty on volume of future deliveries, and are not capable of 

sustaining a continuous flow and ensuring required quality standards. In a.ddition, most of 

   
them lack "export mentality" i.e. they consider out-of-region sales as a back up activity 

to fill the slack of reduced local demand when it occurs. Thus, out-of-region penetration 

   
efforts are irregular and non-systematic. As a. consequence, new markets are not reached 

and old ones are sometimes lost. 

 
Tt must be understood that in addition to these defficiences (and in some cases provok- 

ing or reinforcing them), forest industry in .kma.zönia confronts all the difficulties common 

 
to timber exploitation in tropical rain forest: an environment which is highly hostile to 

any human activity, rampant endemic diseases (e.g. paludism), la.ck  of infra-estructure 

   
(most local roa.ds are transitable only half of the year, halving and sometimes paralyz- 

ing sawmill activities during the remaining six months), lack of reliable electricity supply 

   
(forcing sawmills to use inefficient diesel oil generators), lack of qualified local manpower, 

etc. 

 
In the second half of the 1980's (for which we still have very few reliable data) two 

new obstacles were added to the unfavorable factors mentioned above. One of them is 

   4 

  



  
  

the recession that plagued the Brazilia.n economy during most of the decade, drastically 

reducing the rate of increase of sawnwood demand. Also, since very few species are sold for 

 out-of-region consumption (mainly mahoganny (Swietemia rn.acrophylla), "virola" (Virola 

spp), "cerejeira" (Torresia spp) and "angelim" (Hymenolobium peiraeum)), their wide 

 spatial distribution and low density have rapidly exhausted resources within short distance 

of the permanent roads which gave raise to the industry expansion ten years earlier. This 

 situation confronts sawmill owners with an unhappy alternative: either hauls of more than 

200 km, which in most cases is profitable only for mahoga.nny, or adoption of the semi-

 nomadic pattern mentioned above, moving the sawmill closer to valuable timber, but farther 

away from urban infra-estructure, thus increasing costs and decreasing efficiency. The 

 combination of all these factors put the small and medium size sawmills in a very hard 

position as early as 1985 (see [7]). Later on we will explore the consequences of this situation 

on the future dynamics of the sector. 

 
On the other hand, there exists a sizea.hle number of big sawmills, which operate 

on a  large scale and have a structure typical of modern industry. These sawmills are 

   
responsible for the introduction of Amazonian sawnwood, other than mahoganny, "virola" 

and "cerejeira", in the consumption centers in the South and Southeast of Brazil. Some 

   
of these sawmills are competitive with large first world companies especialized in tropical 

timber extraction, and are located mainly in Ma.to Crosso and the South of Pará. There 

   
are indicators that their number and capacity has increased during the last few years, but 

we have yet no reliable data on this point. The future evolution of the Amazonian forest 

industry is crucially dependent upon the ability of this modern sector to attain a dominant 

 position in the market, but according to current evidence, it will take some time before this 

   
happens. 

While data on domestic production and consumption of Amazonian wood is not very 

   reliable, the situation is better for exports, all of which go thorough official registration 

(there seems to be some smuggling of timber through land boundaries, mainly from Ro- 
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raima to Venezuela, but in any case not in large quantities). Tables 11 and 12 contain 

   
quantities and value of exported Amazonian sawnwood (there is also a negligeable amount 

of timber, and a not so negligeable amount of boards and panels, exported from Amazônia, 

   
representing however less than 20% of exported Amazonia.n sawnwood in quantity). We 

mention that blank entries in tables 11 and 12 do not mean null exports of the correspond-

   
ing species, but rather that such species was included in the "other species" line in that 

given year. Since category "other species" in [2] does not distinguish, of course, between 

   
Amazonian and non-Amazonian sawnwood, we have included in it only sawnwood exported 

through Amazonian ports, which we assume comes exclusively from Amazonian timber. We 

   
assume at the same time that no Amazonia.n sawnwood from "other species" of Amazonian 

origin is exported through out-of-region ports. These assumptions seem reasonable except 

   
for Paranaguá port, through which some Amazonian and some non-Ama.zonian sawnwood 

is exported. We have added therefore a specia.l line in tables 11 and 12 for "other species" 

   
exported through Parana.guá port, and present two "total" lines: with and without "other 

species" exported through Pa.rana.guá. 

 
The main buyers of Amazonian sawnwood in the period covered by tables 11 and 12 

were  the United Kingdom and Germany, followed by other Western European countries, 

   
USA and Japan. 

Table 14 highlights some relevant consequences extracted from tables 11 and 12. First, 

   
the absolute dominance of mahoganny with respect to all other species, both in terms of 

quantities and value, with "virola" in a dista.nt second place. In the period under consider- 

   ation mahoganny exports represented between 23.6% and 55.2% of Amazonian sawnwood 

exports in quantity, and between 46.4% and 70.7% in value. For mahoganny plus "virola" 

   these percentages increase to 35.8% to 72.5% in quantity and 55.1% to 78.8% in value. 

These figures are significant because there is a wide consensus in the sense that at 

   current extraction rates Brazilian mahoganny resources in nonprotected areas will be de- 

pleted in the short run (a survey made in 1985 among producers and exporters resulted in 
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an average expected remaining lifetime of 12 years for commercial extraction of Brazilian 

   
mahoganny; see [7]). 

The second conclusion from table 11 is that exports represent a very small fraction 

   
of Amazonian sawnwood. In order to compare with the timber extraction values shown in 

table 18, we must convert tons of sawnwood into volume of timber with bark. Assuming an 

   average density of .58 ton/in 3  (most of exported Amazonian sawmwood comes from species 

in the density category of .5 to .65, according to [13]), a sawnmill input-output coefficient 

   of .5 (i.e. .5 m 3  of sawnwood per cubic meter of timber without bark, according to [7]) and 

7.7% of volume corresponding to bark (RADAMBRASIL forest inventories), the figures in 

   
the last line of table 18 translate into line 5 of table 14. If we consider the values given by 

IBGE Extractive Production Surveys (table 18), only between 1.4% and 2% of extracted 

   
 Amazonian timber between 1982 and 1984 was used for exported sawnwood (if we use 

extraction data from IBGE 1985 Agricultural Census, these data drop by a factor of 5). 

   
These values would not increase if we take into account exported boards and panels, because 

most of them are manufactured from discarded wood from tinther used for sawnwood (i.e. 

  
we would have higher values in the last line of table 11, but little difference in lines 5 and 

6 of table 14, due to the increase in the input-output coefficient). 

 
In section 4 we discuss some prospects for the future evolution of Amazonian sawnvood 

exports. 

 
Before closing this section, a caveat is in order with respect to the quality of the data 

on Amazonian sawmills output used above, and even more so in connection with the data in 

   section 2, where we attempt to estimate forest industry output at the county ("munic{pio") 

level. The geographic features of the region, combined with the low population density, 

   

makes census surveys quite inefficient. In the case of the forest industry, data becomes 

even less reliable, not only because of the "semi-nomadic" characteristics of some of its 

   segments, but also because most sawmills incur in one or more illegal procedures: tax 

evasion (mainly the so called "reforestation tax" due whenever natural timber is extracted) 
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exploitation of forbidden tracts (nationa.l parks, Indian reservations, etc.), violation of local 

  

	

 
traffic regulations prohibiting transit of heavy trucks in some county roads, etc., not to 

mention pervasive failure to comply with labor legislation All this makes sawmill owners 

  

	

 
extremely reluctant to answer surveys and disclose accurate information .As a consequence, 

most of the output data quoted above has been obtained through indirect estimations. We 

  
have used the data which appears to be most reliable, but there is considerable disagreement 

among experts on many of these figures. For insta.nce, 1980 non-coniferous sawnwood 

consumption in 1980, given a value of 8,401,000 in table 9, has been estimated as 

   8,630,000 m 3  in [8], 6,070 1 000 7n 3  in [11] and 9,500,000 in [10]. In section 2 we will discuss 

   
particularly this problem in connection with IBCE estimates of forest industry output in 

Amazônia at the county level. 

  
2. Estimation of available commercial volume and extraction rates 

2.1. Definition of variables and data processing 

In another technicai report within the current project (see [3]), data from forest inven-

   tories undertaken by RADAMBRASIL project in Legai Amazônia were used to estimate 

average standing timber volume in in 3  per hectare in 147 counties ("munic{pios") corre-

   sponding to the 1991 county distribution. In order to compare such figures with extraction 

data of previous years, these data were rea.ggrega.ted into the 93 corresponding countiers 

   for the 1980 county distribution. Variable VOL(i) contains this average standing volume 

(with bark) for county i in in3 /ha, taken from [3]. 

 The second step of the process consisted of apportioning this volume in commer-, 

cial classes taking into account the commercial, quality and diameter classes used in the 
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RADAMBRASIL inventories. These inventories classify tree species in four commercial 

classes, which, broadly speaking, correspond to species with commercial potential in for-

eign markets, nonlocal domestic markets, loca.l markets and without commercial potential 

at all. Individual trees are classified in 4 quality classes, and by diameter. On the basis of 

this classification we have defined three commercial classes, A, B and C, as follows: 

- Class A includes trees belonging to commercial class I, quality class 1 and diameter 

of 50 cm or more. 

Class B includes trees belonging to commercial classes I and II, quality class 1 and 

diameter of 50 cm or more. 

- Class C includes trees belonging to commercia.l classes I, II and III, quality classes 1 

and 2 and diameter of 50 cm or more. 

We observe that, at a variant with inventory classes, classes A, B and C are not disjoint, 

but rather class C contains class B which contains class A. In principle, classes A, B and C 

could also be understood as including timber marketable in foreign markets, in foreign and 

non local domestic markets, and in foreign, nonlc,ca.l and local domestic markets respectively. 

It could be argued that class C should include also trees of quality class 3, but trees of this 

quality class seem to be used mostly for fuel and charcoal rather than sawnwood. Also, class 

C could include trees of smaller diameter, say 40 cm or more, rather than 50 cm or more. 

Unfortunately, the RADAMBRASIL simultaneous classification by commercial, quality and 

diameter classes considers only two diameter categories: below and above 50 cm. 

RADAMBRASIL inventories provide average values for the fraction of the total volume 

corresponding to each combination of commercial, quality and diameter class for each of six 

forest categories: dense alluvial, dense lowland, dense midland, dense highland, open low-

land and open highland. From this data we obtained the percentage volume corresponding 

to classes A, B and C for each of the six forest categories. Since the values so obtained were 

reasonable close to each other within the four categories of dense forests and also within the 

two categories of open forests, we avera.ged them inside each of these two groups of forest 
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 categories. As a result, we found that classes A. B and C contain 6.64%, 11.68% and 31.32% 

of standing volume of open forests respectively, and 5.43%, 10.47% and 21.36% of standing 

 volume in dense forests respectively. In order to average these two sets of values, we used 

weights of .324 for open forests and .676 for dense forests. These weights resulted from the 

 average standing volumes of 105.068 m 3  /ha and 117.773 m 3 /ha for open and dense forests 

respectively, together with the values for total area occupied by open and dense forests in 

 Legal Amazônia (1,071,043 km 2  and 1,997,348 km 2  respectively, according to [1]). The 

final result obtained in this way indicates average values of 5.82%, 10.86% and 24.59% for 

 classes A, B and C respectively. 

We proceed then to define variables .4CVA(i), .4CVB(i) and ACVC(i) as: 

  
 

ACV(X)(i) = VOL(i) x P(X) x ((FLORAR(i) - FLORAD(0) 

where F(X) is equal to 5.82, 10.86 and 24.59 for X = ..4;B and C respectively, 

 FLORAR(i) is the original forest cover of county i in km 2  and FLOR.4D(i) is the de-

forested area of county i in k771 2 . In the counties belonging to Amazonas, Arnapá and 

 Maranhao, for which FLORAD(i) is not available, we took FLORAD(i) = 0. It follows 

that ACV(X)(i) represents total available commercial volume (with bark) of trees belonging 

to class X in county i in in 3 . 

In the next step we consider variables 17 Ext85(i) and VCA85(i) corresponding to 

 timber extraction in m 3  per year according to the IBGE 1985 Extractive Production Survey 

(EPS from now on) and the IBGE 1985 Agricuitura.l Census (AC from now on) respectively. 

 We define then variables PVExt85(i) and P1'C.485(i) as: 

 PVExt85(i) = 100 

 PVCA85(i) = 100 
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so that PVExt85(i) and PVCA85(i) indicate percentage of available commercial vol-

   
ume extracted each year in county i at the 1985 extraction rate according to EPS and AC 

respectively. Table 15 lists the values of .4CV(X)(i), (X = A, B, C), PVExt85(i) and 

   
PVCA85(i) for each county. Table 16 contains a. summary of table 1 with totals for each 

state (including only counties for which values of the variables are available). 

 
We mention that EPS consists of "educated guesses" made by local experts, while AC, 

in principle, surveys all industrial establishments. On the other hand EPS data cover, in 

• principle, the 93 counties for which VOL(i) is available, while AC offers data for only 44 

 of such counties. In table 17 we give number and totai area of counties covered by each 

of the sources. We observe that variables .4CV(X)(i) and PVExt85(i) cover 68.44% of 

 the area of Legal Amazônia, while PVC.485(i) covers only 43.48% of the same area. This 

difference, however, is much less significant in terms of timber extraction: according to EPS 

 these 93 counties produced 92.4% of the timber extracted in 1985 in Legal Amazônia, while, 

according to AC, the 44 counties produced 88.10% of timber extracted in Legal Amazônia 

  	(though, of course, this smaller difference could be due just to sawmills missed by AC in 

counties for which it gives no data). 

  
2.2. Discussion of aggregated results 

 
Table 16 contains our main restilts at the state aggregation level. The 93 counties (cor- 

responding to 147 counties in 1991) covering 68.44% of Legal Amazônia, have an estimated 

   potential of 2136 10 6 7n 3  of standing timber of export class quality, 3987 10 6 rn 3  of timber 

adequate for either foreign or domestic consumption and 8994 1067723  of timber of commer-

   cial value at large. In 1985 extraction in these counties attained 21.3 10 6 m3  or .236% of 

total commercial available volume a.ccording to EPC, and 95.7 10 6 771 3  or 1.064% of total 

   commercial available volume according to AC. 74.5% of all commercial available volume is 

located in the states of Pará and Amazonas. 
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Data on available commercial volume (variables .4CV(X)(i)) can be considered rea-

sonably reliable. The main error sources in their estimation are: 

Possible inadequacy of the definition of classes A, B and C, in the sense that they may 

not reflect accurately (as discussed above) volumes of wood adequate for foreign, nonlocal 

domestic and local domestic markets. 

Ambiguity in the classification of trees in qua.lity classes in the forest inventories. 

Errors resulting from considering average values for the proportion of volume in 

classes A, B and C, as discussed in the previous section. 

Approximations made in the determination of the fraction of the county area covered 

by forests (variables FLORAR(i) and FLORAD(i)). 

Despite the accumulated effect of these errors, it seems quite safe to state that available 

commercial volume is more than half and less than twice the values in tables 15 and 16 

in the Appendix, under any sensible definition of commercial classes. Unfortunately the 

situation is much worse regarding extraction data: AC gives a value 4.5 times higher than 

EPS, so that, at 1985 extraction levels, all commercial timber resources in Amazônia would 

be depleted in 94 years according to AC but only in 424 years according to EPS. It is 

not easy to make a definite statement on which of these set of data is closer to the actual 

values. Table 18 gives total extra.cted tinTher volume in Legal Ama.zônia according to EPS 

between 1982 and 1985, and according to AC in 1985. EPS values are consistent with 

Amazonian timber extraction data given in [4] (table 3), where a careful critical analysis 

is made of the various sources on Amazonia.n timber production up to 1980, while the AC 

figure implies a more than nine fold increase in 5 years with respect to the data in [4]. 

EPS series also fits better with several IBDF estimates (e.g. [9], as shown in table 6). On 

the other hand, all factors mentioned in the first progress report regarding the difficulty of 

gathering accurate data on Amazonian sawmill activities favor the assumption that EPS 

might grossly underestimate actual extraction, whose value could then be closer to AC 

figures. 
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   2.3. Data assessment at the county level. 

The discrepancies between EPS anc AC become wider at the county level, where values 

   
ofter differ by factor of more than one hundred. Some values were considered outliers and 

were adjusted: In Itacoatiara, Nhamunda and Novo Airão counties (Amazonas) EPS values 

   
for 1985 were more than 10 times higher than both the average for the years 1982-1984 

and the average for the years 1986-1987. Consequently we chose the 1986 EPS values as 

   
proxies for the 1985 ones. Also, some counties exhibit exceedingly high extraction levels: 

Afua (Pará) extracted according to EPS 25.87% of its available volume in 1985, and more 

   
than 20% in each year between 1982 and 1987. According to AC, Rio Branco (Acre), Sena 

Madureira (Acre) and Santana do Ara.guaia extracted in 1985 34.91%, 11.67% and 15.34% 

   
of their commercial available volume. Although such values seem physiscally impossible at 

first sight, it should be remembered that IBCE data refers to timber extracted by sawmills 

   
located in a given county, which does not necessarily coincides with timber extracted from 

that county. Average hauls from tract to sawmill are of the order of 100 km (and more than 

   
200 km for valuable timber) and such hauls frequently cross intercounty boundaries. So 

data from counties with better infraestructure and higher industrial concentration are likely 

 
to overestimate actual extraction (e.g. state capitals, like Rio Branco). As a consequence, 

data aggregated at the state level (table 16) is likely to be much more robust than data 

   
at the county aggregation level. Despite such fa.ctors, we have the feeling that the data 

from the four counties mentioned above is inaccurate (particularly in the case of Afua and 

   
Santana do Araguaia). 

In general AC data is higher than EPS data, excepting in the following counties: 

   

PARA: Portel, Porto de Moz, Santa.rém, Santo Domingos do Capim. 

MARANHAO: Imperatriz, Moncão. 

 The following counties register an annual extraction rate of more than 1% according 

to EPS: 
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PARA: Anajas, Conceição do Araguaia, Curra.Iinho, Paragominas, Santana do Araguaia, 

Santo Domingos do Capim, Tucuruf. 

MARANHAO: Imperatriz. 

The same holds true for the following counties according to AC: 

RONDONIA: Porto Veiho. 

ACRE: Rio Branco, Sena Madureira. 

AMAZONAS: Autazes, Barreirinha, Carauar{, Juruá, Manaus. 

PARA: Paragominas, Conceicão do Araguaia, Santana do Araguaia. 

MARANHAO: Turiacu. 

MATO CR0550: Aripuana, Chapada dos Cuimaraes. 

We remark that reliability of the data of those counties which exhibit apparently rea-

sonable values for either AC or EPS is also quite doubtful. This is corroborated by our 

failed attempt to establish a correlation between extraction rates at the county level ob-

tained in table 15, and some pertinent socio-economic indicators, which we describe in the 

next subsection. 

2.4. Correlation between extraction rates and sock-economic indicators. 

It is reasonable to expect that extraction ra.tes should be higher in counties with higher 

population density, higher road density and closer to consumption centers. We remark that 

the distortion mentioned above, in the sense that extracted timber is asigned to counties 

where it is processed and not where it is extracted, should reinforce, rather than diminish, 

a positive correlation between extraction rates and such variables. 

In order to test this hypothesis we chose a. very simple linear model of the form: 

Y = A0 + A 1 X1 + A2X2 + .43X3 
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where Y is either PVExL85 or PVCA85 of table 15, and X 1 , X2 and X3 are DIST2, 

ROADEN and POPDEN, obtained from the project database, indicating distance to 

Brasflia (taken as a proxy for distance to consumption centers), road density and 1985 

population density for each county respectively. 

Tables 19 and 20 contain the results of the linear regressions for variables PVExt85 

and PVCA85 respectively. As can be seen in these tables, the results are disappointing. 

In the case of PVExi85 (table 19), we get negative estimated coefficients for DIST2 and 

ROADEN, which are rather counterintuitive, particularly the last one, and a positive coef-

ficient only for POPDEN, but the t-values indicate that such results are of no statitstical 

significance, excepting perhaps for DIST2 which, with an almost 0 (and in fact negative) 

coefficient has no explanatory power at all. The values of 7
.2  confirm the failure of the test. 

The situation is somewhat better for PVCAS5, hut not better enough. Here we have 

negative coefficients, with t-values indicating lack of statistical significance, for DIST2 and 

POPDEN. ROADEN, on the other hand, appears with a positive coefficient, and a 

t-value indicating some statistical significance. The resulting model would be: 

PVCA85 = .121 + 2.509ROADEN 

indicating a reasonable monotonic relation between road density and extraction rates. How-

ever, the magnitude of the t and the 7- 2  values suggests that this model has only marginal 

statistical significance. 

A second attempt, using the same data reaggregated according to the 1970 county 

distribution, shows slightly better results for both models, but the tiny improvement is 

almost surely due to just the smaller number of observations and does not deserve further 

discussion. 

This exercise reinforces our conviction that the quality of our timber extraction data 

is quite low, which agrees with the opinion of severai experts, and is related to the factors 

discussed at the end of section 1. We di& not attempt other regressions, either with more 
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sophisticated functional forms or with other possible explanatory variables, because the 

clues indicating weakness of the data are strong enough to suggest that any better adjust-

ment which could be thus obtained is more likely to be coincidental than to indicate a true 

functional relation. 

Our final conclusion on the data of table 15 is the following: data on available corn-

mercial volume (columns ACV4, 4CVB, ACVC) is reasonably reliable and can be used 

for future studies. Data on column PVExtS5 can be at best interpreted as lower bounds 

for the extraction rates, excepting perhaps the eight counties mentioned in subsection 2.3 

with extraction rates exceeding 1%. 

Even such interpretation is admissible only because we la.ck  any other data source. We 

see no possible use for data in column PVCA85 at the county level. A field survey to gather 

more reliable extraction data is strongly recommended, though we acknowledge that any 

such survey would confront the obstacles mentioned at the end of section 1. 

Regarding table 16, the values in columns PVExi85 seem more reasonable, again just 

as lower bounds for annual extraction ra.tes (as discussed above, it is likely that real values 

lie between PVExt85 and PVCA85) since they are in better agreement with other sources 

and experts' opinions. However, caution must he exercised when handling data obtained 

through addition of values of very little individual reliability. 

3. The contribution of the forest industry to Amazonian deforestation. 

  
Despite the weakness of the timber extraction data in tables 15, 16 and 18, we will make 

an attempt to quantify the contribution of the forest industry to Arnazonian deforestation 

in terms of deforested area. 
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We cannot just take the values of table 18 and divide them by the average vaiue of 

   
standing volume per hectare, because timber extraction requires auxiliary land clearing with 

additional deforestation effects. 

 This land clearing consists of the opening of temporary secondary roads, from the 

permanent road network to the tract to be exploited, opening of paths ("ramais") from 

   
the secondary roads to be used by tractors, and clearing of yards where timber pulled by 

tractorsis stored until it is picked up by the trucks. 

 A field survey in Rondônia ([7]) estimated the area of secondary roads and paths as 

between 25 and 120 m 2 /ha, with an average value of 70 171 2 /ha, and an average of one 

   2500 rn2  yard per each 50 exploited hecta.res. This gives between 75 and 170 m 2 /ha, with 

an average of 120 m 2 /ha, for auxiliary land clearing. The same source indicates timber 

   yields of between 2 and 10 1723 /ha, with an average vaiue of 5 772 3 /ha (this data is consistent 

With the average values of about 6.5 m 3 /ha and 12 m 3 /ha for timber from commercial 

   
classes A and B, resulting from the percentages given in subsection 2.1 combined with 

an average standing volume of 113 77i 3 /ha.). Taking the average values of 120 771 2  of.  land 

   clearing per exploited hectare, and 5 771 3  of extracted timber per hectare, we get a very 

rough estimate of 24 n-i 2  of auxiliary land clearing per extracted cubic meter (this estimate 

   
is certainly rough, but possibly more reliable than the data in table 18). This value would be 

substantially lower under extensive exploitation of timber of commercial class C. Assuming 

   
that the value above holds for the whole Amazonian region, we can estimate the annual area 

deforested for timber production in the following way. Average tree volume, according to 

   RADAMBRASIL forest inventories, is 113 m 3 /ha, i.e. 88 in 2  of forest area per cubic meter 

of timber. Adding 24 m 2  of auxiliary land clearing, we have 112 in2  of deforestation per 

   cubic meter of extracted timber. Taking the values in the first column of table 18 as lower 

bounds for timber extraction, we conclude that deforestation due to the forest industry 

   attained at least 1932 km 2  in 1982, 2127 ki77, 2  in 1983, 2300 km 2  in 1984 and 2619 km 2  in 

1985 (according to AC the last figure would he five times higher). 
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   Even assuming that the extraction rate and land clearing data are correct, we cannot 

   the understanding of the role of the Anmzonian forest industry. Excepting for species of 

take the preceeding figures at face value, due to a. factor that to some extent is the key to 

very high value (mainly mahoganny) most of the timber extra.cted in Amazonia comes from 

   tracts designated for clearing, independently of the value of the standing timber. In other 

words, sawmills are called to extract timber just before the complete clearing of the tract, 

   wchich will be used for other purposes (cattle growing, agriculture, etc) and therefore such 

tracts would be deforested with or without intervention of the forest industry. In this sense, 

   differently from the situation in Southeast Asia. or Equatorial Africa, the Amazonian forest 

industry has not played up to now the role of the driving force behind deforestation. 

   It is not easy to estimate the fraction of tra.cts where timber extraction is not followed 

by immediate full land clea.ring. However, in a survey made in 1985 in Rondônia, while 

   collecting data for [7}, sawmill owners reported that about 80% of their timber (excluding 

mahoganny) was being extracted from clearing designated areas (usually they can recognize 

   such a situation because other clearing preparation activities are under way when they 

arrive; in fact, sometimes, when for any reason they rea.ch  the tract after the a.ppointed date, 

   they find that it has been already burnt out, with all its commercially valuable timber, which 

emphasizes the fact that for many landowners timber exploitation is a secondary activity, 

   the revenue from which has very little impact upon their land clearing decisions). 

If we assume then that this estima.te 20% of timber volume coming from tracts where 

   no clearing occurs shortly after timber extraction remains valid when applied to the whole 

region, then contribution of the forest industry to deforestation falls to a level of between 

   400 and 500 km 2 /year between 1982 and 1985 (or 2500 k7n 2  according to AC). It must 

be emphasized that this 20% value is not solid, and its extension to the whole Amazonian 

   region is quite doubtful. 

While this fact pushes down the estimated values of la.nd deforested by the forest 

   industry, there is another factor which a.cts in the opposite direction, and particularly 
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in tracts which are not cleared after timber extraction. The secondary roads and paths 

mentioned above are temporary, and in many case they become intransitable by trucks just 

 after the rn season following their opening, but even so they are openings in the forest 

which can be used by pedestrians for many years. It is reported that in many cases they 

are used by migrant settlers to have access to otherwise inaccesible areas (taking sometimes 

advantage of the yards for permanent settlement), where they start their own land clearing 

 activities, mainly for a.griculture. Data in [7] indicates an average of 400 in of secondary 

roads and 1600 in of paths per kin 7 . In view of the data above, this means at least 900 km of 

 secondary roads and 3600 km of paths opened every year, which is not a negligeable amount, 

despite their relatively short lifetime. But we knc,w of no way to quantify deforestation by 

 other agents induced by the secondary roads opened by the forest industry. 

  
4. Future perspectives for the Amazonian forest industry. 

Any attemps to make forecasts in a.n economy as unstable as the Brazilian one may be 

   
considered a completely futile exercise of futurology. And even more so for a sector of the 

economy for which we lack all kind of reliable data. With this in mind, this section must be 

   
considered as a very tentative and somewha.t ill-founded attempt to answer the following 

question. 

 
Is it possible that the relatively secondary role of the forest industry in Amazonian de- 

forestation that we observe today may be drastically altered within the foreseenable future, 

 
so that it becomes, if not the driving force, at least a decisive factor in the deforestation 

process? 

 
This question is not an idle one, since the forest industry is indeed the driving today 

force behind deforestation in Equatorial Africa and Southeast Asia. 
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In order to provide some hints pointing toward an answer to this question, we analyze 

   
separately the domestic and the foreign markets. 

In the domestic front, a key fa.ctor which is a. necessary condition for such an alteration 

   
is the end of the recession in which the Brazilian economy has foundered for more than ten 

years. The reason is the following. The process of substitution of subtropical and temperate 

   
natural timber by Amazonian one is already over, with the depletion of the first one. Since 

at the same time, the four or five valuable Amazonia.n species which entered the market 

   
during that process are also being depleted, and will become more and more expensive due 

to longer transportation hauls, the only way to operate the drastic change mentioned above 

   
would be the massive introduction of new Ama.zonian species in the Southeast and the 

South. As discussed in section 1, the small to medium size sawmills are structurally unable 

 
to accomplish that. The change would take place only if the modern sector of the industry 

becomes dominant. This requires high capital investment. Such investment could occur 

   
through the entra.nce in the market of either leading foreign firms especialized in tropical 

timber or modern domestic forest companies which opera.te in the Southeast and South 

   
with timber extracted from plantation forests (mainly pinus and eucalyptus). 

The foreign companies have been very reluctant to enter the Brazilian market, vhere 

   
their participation is marginal (one of them rejected some years ago the offer to extract 

the timber to be flooded by the Tucurui dam), and are not likely to change this attitude 

   
in the near future. They operate basically with timber exported to Europe and Japan, and 

they prefer to stay in Africa and Southeast Asia., where both local costs and freight cost 

 
to Europe and Japan respectively are lower than in Brazil .At the same time, they share 

with companies in all other economic sectors a. lack of confidence in the future performance 

   
of the Brazilian economy as a whole. It is pretty safe to state that no substantial foreign 

investment in the sector will take place until the Brazilian economy shows signs of a solid 

   
and long term recovery. 

Regarding the domestic compa.nies, some of them, like those operating in the pulp and 
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paper and in the boards and panels sectors, are certainly state-of-the-art enterprises with 

	

   
technological capabilities to enter the Anm.zonia.n timber market. However, in this case also 

the recession acts as a severe deterrent to new heavy investments, particularly in an area 

	

   
like tropical timber, in which they have no past experience, and where the environmental 

obstacles mentioned in section 1 imply serious risks. 

 The recession acts also on other levels. It keeps the rate of increase of domestic demand 

at a low (and perhaps negative) rate, increasing the risks just mentioned, particularly in the 

	

   
face of the heavy investments required by the installation of large modern sawmills. Also, 

it stops public investment in infra.estructure, mainly roads and electric power sta.tions. We 

	

   
have already commented that the opening of roads in the region was a crucial factor for the 

expansion of the industry in the seventies, and this is equally true for the drastic change 

	

   
under discussion. A very large amount of commercia.l timber, particularly in commercial 

class B, is located in areas whose distance to permanent roa.ds makes it too expensive to 

	

   
compete with sawnwood from plantation forests in the South .Also, large areas within the 

region lack reliable electric power supply, an elementary prerequisite for the installation of 

	

   
a large and modern sawmill. In part of the region the situation in this respect will improve 

substantially if and when the Balbina and Samuel hydroelectric power sta.tions become fully 

	

   operative. 

Regarding the foreign market, its negligea.hle participation up to now (see table 14) 

	

   makes it unlikely that it could induce a change as the one under discussion. However, 

it has been argued that the depletion of the tropical rainforest in Equatorial Africa and 

	

    Southeast Asia could make of Brazil the only remaining big producer of tropical timber, 

in which case the leading foreign firms could change their minds and enter massively the 

	

     razilian market. Let us make it clea.r that this will not happen immediately. Though the 

annual extraction rates in some African and Southeast Asian countries run as high as 5% 

of available commercial volume, no such depletion is foreseen within the next decade. At 

the same time, it must be remembered that tropicai timber can be substituted by other 
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products, including nontropical tinTher. In this sense, it is convenient to make a distinction 

   
between the few species of very high value and the other commercial species. 

In the case of mahoganny, it is likely that available Brazilian resources in nonprotected 

   
areas will become depleted bewfore the Africa.n rainforest. Though the forecast mentioned 

in section 3, of full depletion by 1997, seems now overly pessimistic, the end cannot be 

   
much further down the road. In this respect it is worthwhile to mention the attempts 

to open protected areas, like India.n reservations and national forests, to so called rational 

   
mahoganny exploitation. For instace, the Kajapó indians agreed to such a proposal in 1984, 

accepting the offer of a foreign timber company (in one of the few foreign ventures in the 

   sector) with startling economic results for the tribe. In other ca.ses, like in the Rio Guaporé 

Biological Reserve (Rondonia), the result was full havoc, because extraction was not limited 

to mahoganny, but included other species which were essential to the ecosystem, which 

 the reserve was supposed to preserve. Also the proposal is to some extent euphemistical 

because a large fraction of such areas has been opened "de facto" due to lack of control, 

 and mahoganny has become as scarce there as in nonprotected areas. 	 - 

 
Regarding species of commercial class A but less valuable than mahoga.nny and "virola", 

it is not clear at all that depletion of African and Asian rainforests will open the European 

   
markets to them. One advantage of African timber (at least those which has been mainly 

exploited up to now), lies in its proximity to the ports, which is not the case for Brazilian 

   
one. If Brazilian timber from less valuable species turns out to he substantially more 

expensive than African timber currently exploited, this one, after depleted, could perfectly 

   
be substituted by other products. At this point it is worthwhile to mention that the high 

cost of Brazilian port'eperations considerably increases freight costs for imported sawnwood. 

   This is partly due td"obsolete port infra.estructure (and here again the recession becomes a 

barrier for the expansion of the sector) and partly to institutional factors. The new port 

   
legislation currently under consideration could improve the situation at least in this respect. 

Finally, we must consider the effect of the growing opposition of a sizeable fraction of 
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the European public opinion to the use of tropicai timber, based mainly in the allegedly 

   
catastrophic global environmental consequences of the disappearance of the tropical rain- 

forest (up to now, no similar phenomenon has taken place in Japan, the other big consumer 

   
of tropical timber). In most European countries legislation is being considered to hinder 

or suppress imports of tropical timber, and some of it has already been approved. Austria 

   
became the leader in this process, when regulations were enacted last year forbidding the 

introduction in the country of any product made from tropical timber (journalistic reports 

inform that in March 1993 such regulations were weakened or reppealed after the Indonesian 

 threat of boycotting all Austrian products). Though the extent and consequences of this 

       ss cannot be predicted, it is likely that pressure against tropical timber will tend to 

increase in the near future. Even if no legislation is finally enacted, intrinsic substitutability 

of tropical timber makes it quite vulnerable to changes in consumer preferences: if a sub-

 sta.ntial number of consumers become convinced that cutting mahoganny will increase the 

"greenhouse" effect and cause draughts and floods in their own country, the high value of 

 mahoganny could drop quite fast, whether the connection between mahoganny extraction 

   
and the floods is real or not. 

In this respect, we cannot discard the the appearance of similar preservationist pressures 

   inside Brazil. There have been already political movements against illegal extraction of 

timber from Indian reservations. Though such pressures have not yet been extended to 

   
legally extracted tropical timber, it should be remarked that a. growing consumer awareness 

• has been developing during the last few years among the urban middle class, and a massive 

   
introduction of Amazonian timber, going beyond the cla.ssica.l high value species (say species 

of commercial class B) could very well provoke responses similar to those registered. in 

   Europe. Such a process could be supported by the sa.wnwood industry in the Southeast 

and the South, which would confront competition with pinus, its main product, in the 

   
segment of less expensive wood (one should note that southeast sawnwood, extracted from 

plantation forests under regular rotations, is not environmentally objectionable). 

      



  
   

We can conclude this discussion by stating that it is more likely that the drastic al-

 
teration mentioned in the question at the top of this section will not occur. The end of 

the current recession is a necessary condition for it. But even in such a case, many signs 

   
point in the direction of a situation where the forest industry will still have a subordinated 

role in the process of Amazonian deforestation. with extraction ra.tes kept at current levels 

   
or registering a bounded increase which would not change too much the current picture. 

But of course, such a statement can be made only in terms of probabilities, and the initial 

question cannot receive at this point any definite answer. 
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Table 1 

Forest industry output 

1960 	1970 	1975 	1980 

Forest industry output (nationwide) 	 - 1191 4214 8398 
(106  1980 US$) 

Forest industry output (Amazônia) 	 - 17 112 454 

(10 6  1980 USS) 

Sawnwood and panels output (Amazônia) 	 - 17 112 349 

(106  1980 US$) 

Pulp: (Amazonia) 	 - - 
- 105 

(10 6  1980 US$) 

Forest output/total industrial output(nationwide) (%) 	5.8 4.7 4.4 4.6 

Forest output/total industrial output(Amaz(5nia) (%) 	6.1 8.1 11.1 12.9 

Source: [7] 

Table 2 

Sawmills in Amazônia 

1952 	1965 	1973 	1978 	1981 

Sawmills 	 89 	194 	287 	793 	1639 

Source: [9] 
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 Table 3 

 Timber Production (106 in3) 

1976 	1977 1978 1979 1980 

 1975 

Nationwide 31.5 	33.2 	32.3 32.3 31.6 36.2 

  Amazônia 4.5 	5.9 	6.7 7.7 8.4 11.5 

Amazönia as % of total 	14.3 	17.8 	20.7 23.8 26.6 31.8 

 Source: [4] 

Table 4 

 
Forest industry output (10 6  1980 USS) 

  1970 	1975 1980 

 Rondônia 15.7 73.0 

Acre 0.2 	1.0 5.5 

 Amazonas 5.4 	28.8 59.3 

Roraima 1.5 7.9 

  Path 10.5 	68.7 313.2 

Amapá 6.6 	11.5 25.9 

 Amazônia 22.7 	127.2 484.8 

Source: [4] 
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 Table 5 

 Forest industry output/ total industry output (%) 

1975 	 1980   28.6 	 61.2 Rondônia 

Acre 1.0 	 5.5   

5.0 	 2.8 Amazonas 

Roraima 40.0 	 68.3 

 Path 61.4 	 69.0 

Amapá 29.3 	 33.8 

 Amazônia 11.1 	 12.9 

Note: total industrial output includes mining exception Rondonia. 

  
Source: [4] 
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 Table 6 

 Sawmills in Amazônia 

  1978 	 1981 

  Rondônia 141 	 250 

Acre 35 	 61 

 Amazonas 89 	 62 

Roraima 18 	 17 

 Pará 510 	 866 

Amapá 60 

 Maranhão (Imperatriz) 105 

Mato Grosso 218 

 Total 793 	 1639 

Source: [9] 
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 Table 7 

 Sawnwood production in Amazônia (1981) 

  
PaM 	 3600 

 Amazonas 	 156 

Amapá 	 162 

 Rondonia 628 

Roraima 54 

 Acre 24 

Maranhão (Imperatriz) 153 

 Mato Grosso 611 

Total 5388 

 Source: [9] 
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Table 8 

 Nationwide sawnwood consumption and GNP 

  1975 	1976 	1977 	1978 1979 1980 

Sawnwood consumption (10 6  m 3 ) 	 9.565 	10.891 	12.302 	12.973 13.413 14.319 

0 N P (US $/capita) 	 1211 	1389 	1534 	1695 1820 1949 

Source:[6}, [5] 

  Table 9 

 Coniferous and nonconiferous sawnwood demand nationwide 

1975 	1976 	1977 	1978 1979 1980 

 Coniferous sawnwood 	(106  m 3 ) 	 3.962 	4.511 	4.984 	5.246 5.521 5.918 

sawnwood (10 6  m 3 ) 	 5.603 	6.380 	7.318 	7.727  Nonconiferous 7.892 8.401 

Source: [12] 

 Table 10 

Sawmills and production by size class (1980) 

Annual output (m 3 ) 	 Number of sawmills 	% 	Total production 10 6 
 m 3 

 Less than 5000 	1049 	 64 	1.544 29 

5000 - 10000 	 459 	 28 	2.267 42 

 More than 10000 	131 	 28 	1.582 29 

Total 	 169 	 5.392 

 Source: [14] 

  
  30 

  



  
• 	: 

TABLE 11 

EXPORTED ANAZONIAN SAWNWOOD (QUANTITIES, tons) 

Year 1980 1981 1982 1983 1984 1987 

  CEDRO 

JACARANDA 

1,756 
671 

1,011 
148 

1,026 
228 

5,073 
326 

2,840 
265 

2,347 
303 

SUCUPIRA 4,031 6,973 10,677 5,101 410 3,863 
VIROLA 29,804 5,444 7,950 26,600 17,919 38,894 
MOGNO 28,190 24,313 33,085 47,240 27,697 124,092 

  ASSACU 85 497 50 
CEDRORANTA 23 110 197 
FREIJO 181 519 386 
IPE, 	PAt) D'ARCO 194 865 2,122 

4 100 1,219 808 QUARUBA, CAFEARANA 
ANDIROBA 9,187 
CEREJEIRA 1,786 
ANGELIM 1,965 

8,889 

JATOBA 
PAU MARFIM 588 
TATAJUBA 599 
OTHER SPECIES 51,889 40,837 35,681 17,904 12,687 26,367 

TOTAL 116,340 78,596 88,647 102,824 77,715 222,841 

OTHER SPECIES 3,012 4,267 1,073 1,394 1,504 1,753 
(throughParanagua) 

79,219 224,594 TOTAL 119,352 82,863 89,720 104,218 
(including Paranagua) 

Source: 	[2) 
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 TABLE 12 

EXPORTED AfrIAZONIAN SAWNWOOD (VALUE, 10**3  05$) 

Year 1980 1981 1982 1983 1984 1987 

CEDRO 557 400 456 2,008 900 1,035 

  JACARANDA 
SUCUPIRA 

253 
914 

113 
1,854 

179 
2,683 

141 
1,104 

151 
770 

276 
784 

VIROLA 5,078 1,033 1,487 5,871 3,902 8,749 
MOGNO 14,450 12,820 13,779 21,401 13,087 76,197 
ASSACU 9 32 30 

  CEDRORANTA 3 11 328 
FREIJO 61 123 136 
IPE, PAU D'ARCO 42 167 600 
QUARUBA, CAFEARANA 16 161 152 
ANDIROBA 1,923   CEREJEIRA 611 
ANGELIM 379 
JATOBA 1,642 
PAU MARFIM 210   TATAJUBA 118 
OTHER SPECIES 8,884 7,421 6,115 3,488 2,422 6,980 

  TOTAL 30,135 23,641 24,669 34,144 21,745 107,130 

OTHER SPECIES 984 1,507 441 491 399 614 
(through Paranagua) 

  TOTAL 31,124 25,148 25,140 34,635 22,144 107,744 
(including Paranagua) 

Source: 	[2] 
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 TABLE 13 

SCIENTIFIC NM4ES OF EXPORTED SPECIES 

  ANDIROBA 	 Carapa spp. 
ANGELIM 	 Hymenolobium patraeum 
ASSACU 	 Hura crepitans 

  CEDRO 	 Cedrela spp. 
CEDRORANTA 	Cedrela spp. 
CEREJEIRA 	Torresia spp. 
FREIJO 	 Cordia goeldiana 
JACARANDA 	Jacaranda capaia 

  JATOBA 	 Flumenaea spp. 
MOGNO 	 Swietenia macrophylla 
PAD D'ARCO 	Tabebuia spp. 
PAU MARFIM 	Agonandra brasiliensis 
QUARUBA 	 Vochysia spp.   SUCUPIRA 	 Diplotropis spp. 
TATAJUBA 	 Bagassa guianensis 
VIROLA 	 Virola spp. 

Source: 	[13] 

  TABELA 14 

RELEVANT EXPORTS INDICATORS 

Year 	 1980 1981 	1982 	1983 	1984 	1987 

 Mahoganny exports as 	 23.6 29.2 	36.9 	45.3 	35.0 	55.2 
percentage of total exports 
in quantity (%) 

 Mahoganny exports as 	 46.4 51.0 	54.8 	61.8 	59.1 	70.7 
percentage of total exports 
in value 	(%) 

  Mahoganny plus virola exports 	48.6 35.8 	45.8 	60.8 	57.6 	72.5 
as percentage of total 
exports in quantity 	(%) 

 Mahoganny plus virola exports 	62.7 55.1 	60.7 	78.8 	76.7 	78.8 
as percentage of total 
exports in value 	(%) 

  Estimated volume of timber with 	443 307 	333 	387 	294 	831 
bark corresponding to 
exported sawnwood (10**3 	**3) 

  Percentage of extracted timber 1.9 	2.0 	1.4 
used for exported sawnwood (%) 

Source: 	[2] 	and Table 18 
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   TABLE 15 

AVAILABLE COMMERCIAL VOLUME PER COUNTY AND COMMERCIAL CLASS 
AND ANNUAL EXTRACTION AS PERCENTAGE OF AVAILABLE COMMERCIAL VOLUME 

Columns ACVA, ACVB, ACMC: Available commercial volume (with bark) for 
commercial classes A, B and C in 10**6 m**3 

Column PVExt85: Annual extraction according to IBGE 1985 Extractive 
Survey as a percentage of available commercial volume for commercial 
class C, in %. 

Column PVCA85: Annual extraction according to IBGE 1985 Agricultural 
Census as a percentage of available commercial volume for commercial 
class C, in %. 

OBSERVATIONS: 

1. .000 in any of the last two columns indicates less than .0005%; 
- indicates missing information. 

  
  
  
   

2. Data on Rondonia, Acre, 
consider forest area in 
data on Amazonas, Amapa 
area in each county acc 

County 

Roraima, Para and Mato Grosso counties 
each county net of recent deforestation; 
and Maranhao counties consider forest 
rding to original vegetation cover. 

RONDONIA (UF 11) 

ACVA 	ACVB 	ACVC 	PVExt85 PVCA85 

  
  
  1. 	Porto Velho 	 126.973 236.712 534.710 	.247 	3.647 

ALL COUNTIES 	 126.973 236.712 534.710 	.247 	3.647 

ACRE (UF 12) 

County 	 ACVA 	ACVB 	ACVC 	PVExt85 PVCA85 

2. Assis Brasil 1.734 3.233 7.299 .000 - 

3. Brasileia 1.832 3.414 7.710 .097 - 

4. Cruzeiro do Sul 13.684 25.510 57.603 .018 .085 
5. Feijo 15.395 28.701 64.809 .010 .283 
6. Mancio Lima 3.950 7.364 16.629 .016 - 

7. Manoel Urbano 12.698 23.673 53.455 .003 - 

9. Rio Branco 8.176 15.243 34.419 .505 34.910 
10. Sena Madureira 13.317 24.826 56.056 .019 - 

11. Senador Guionard 1.690 3.150 7.113 .366 11.670 
12. Tarauaca 14.869 27.719 62.592 .012 - 

13. Xapuri 5.426 10.115 22.840 .035 - 

ALL COUNTIES 	 92.270 173.106 390.525 	.070 	3.349 

ANAZONAS (UP' 13) 

County 	 ACVA 	ACVB 	ACVC 	PVExt85 PVCA85 

Anori 7.113 13.261 29.945 .001 .074 
Atalaia do Norte 48.461 90.344 204.005 .004 - 

Autazes 4.764 8.881 20.054 .000 2.632 
Barcelos 41.290 76.976 174.816 .001 - 

Barreirinha 36.722 68.460 154.587 .004 4.816 
Boca do Acre 11.817 22.030 49.746 .000 - 

Borba 53.121 99.032 223.620 .001 .011 
Canutama 20.094 37.461 84.589 .022 - 

Cerauari 87.718 163.528 369.258 .010 1.050 
Careiro 4.438 8.273 18.681 .001 .010 

  
  
  
  
  
  



  
 24. Coari 41.240 76.882 173.605 .004 - 

25. Codajas 16.257 30.308 68.437 .002 .226 
26. Eirunepe 10.421 19.428 43.870 .000 - 

27. Envira 10.477 19.533 44.107 .000 .136   28. Fonte Boa 92.473 172.394 389.276 .006 .103 
29. Humaita 23.732 44.243 99.903 .025 - 

30. Ipixuna 13.220 24.646 55.653 .000 - 

31. Itacoatiara 7.818 14.574 32.909 .004 .008   32. Itapiranga 5.893 10.987 24.808 .001 .015 
33. Japura 15.314 24.820 56.045 .003 - 

34. Jurua 15.997 29.822 67.341 .004 5.349 
35. Labrea 41.036 76.501 172.745 .008 .020 

  36. Manacapuru 11.633 21.686 48.968 .014 .808 
37. Manaus 8.455 15.736 35.594 .083 1.866 
38. Manicore 47.638 88.810 200.539 .006 - 

39. Maraa 11.147 20.782 46.926 .003 - 

40. Nhamunda 9.887 17.872 40.357 .001 -   41. Nova Olinda do Norte 4.575 8.530 19.260 .000 - 

42. Novo Airao 33.123 61.750 139.435 .004 .010 
43. Novo Aripuana 25.995 48.462 103.430 .005 .233 
44. Parintins 3.875 7.224 16.313 .017 -   45. Pauini 35.192 65.607 148.144 .000 - 

46. S. 	Isabel do Rio Negro 11.464 21.372 48.260 .000 - 

47. S. Antonio do Ica 11.693 21.799 49.225 .000 .121 
48. S. Gabriel da Cachoeira 	6.067 11.310 25.538 .000 -   49. Silves 4.440 8.278 18.692 .001 .011 
50. Tefe 29.307 54.637 123.373 .053 .162 
51. Urucara 23.093 43.051 97.212 .001 .011 

 ALL COUNTIES 883.515 1648.622 3719.266 .037 .477 

RORAIMA (UF 	14) 

 County ACVA ACVB ACVC PVExt85 PVCA85 

52. Boa Vista 87.416 162.967 367.990 .011 .569 

 ALL COUNTIES 87.416 162.967 367.990 .011 .569 

PARA (UF 15) 

  County ACVA ACVB ACVC PVExt85 PVCA85 

Afua 2.709 5.050 11.403 25.870 - 

Alemquer 14.889 27.757 62.677 .001 - 

  Almeirim 
Altamira 

61.028 
70.307 

113.771 
131.071 

256.703 
295.966 

.246 

.003 
- 

- 

Anajas 3.772 7.033 15.880 3.024 - 

62. Aveiro 18.878 35.193 79.469 .032 - 

70, Breves 7.052 13.147 29.687 1.010 - 

  Conceicao do Araguaia 7.601 14.170 31.997 7.476 12.650 
Curralinho 1.940 3.616 8.165 1.212 - 

82. Faro 9.618 17.931 40.490 .003 - 

88. Itaituba 126.690 236.183 533.317 .012 - 

89. Itupiranga 9.260 17.263 38.982 .077 .103   90. Juruti 2.109 3.931 8.876 .017 - 

93. Maraba 31.547 58.812 132.801 .030 .077 
98. Monte Alegre 14.484 27.002 60.971 .001 - 

101. Obidos 20.498 38.214 86.289 . 	 012 -   103. Oriximina 80.646 150.345 339.488 .004 .006 
105. Paragominas 14.679 27.366 61.795 3.095 3.275 

Portel 34.469 73.581 166.151 .192 .055 
Porto de Moz 11.040 20.582 46.476 1.765 .032 
Prainha 24.599 45.859 103.551 .009 .423 
Sntana do Araguats 6.754 12.591 28.431 1.417 15.335 
Santarem 21.949 40.918 92.396 .228 .039 



  
S. Domingosdo Capim 28.048 52.290 118.073 1.059 .631 
S. Felix do Xingu 38.986 72.680 164.117 .005 .252 

125. S. Joao do Araguaia 2.245 4.186 9.452 .212 - 

128. Senador Jose Porfirio 28.673 53.455 120.704 .005 -   131. Tucurui 3.450 6.525 14.733 2.104 - 

Viseu 5.536 10.320 23.303 .127 - 

  ALL COUNTIES 708.459 1321.962 2982.343 .548 .816 

ANAPA (UF 16) 

County ACVA ACVB ACVC PVExt85 PVCA85 

  7.670 14.298 32.285 .022 Amapa - 

Calcoene 14.583 27.187 61.390 .007 - 

Macapa 23.601 43.998 93.351 .167 - 

Mazagao 46.568 86.815 196.034 .119 -   Oiapoque 24.153 45.027 101.674 .003 - 

ALL COUNTIES 115.149 214.866 484.737 .085 .120 

 MARANNAO (UF 21) 

County ACVA ACVB ACVC PVExt85 PVCA85 

  152. Eon Jardin 5.097 9.503 21.458 .065 - 

156. Candido Mendes 2.645 4.932 11.136 .060 - 

159. Carutapera 8.269 15.415 34.809 .009 - 

179. Irnperatriz 7.929 14.781 33.376 1.353 .063 

  192. Moncao 3.361 6.265 14.147 .182 .127 
237. Turiacu 4.798 8.944 20.196 .654 2.743 

ALL COUNTIES 32.098 59.895 135.122 .468 .438 

  GROSSO 	(UF 51) NATO 

County ACVA ACVB ACVC PVExt85 PVCA85 

 249. Aripuana 63.663 118.684 267.997 .038 4.070 
254. Chapada dos Guiinaraes 26.349 49.122 110.921 .700 5.782 

ALL COUNTIES 90.012 167.961 378.918 .231 4.571 

TABLE 16 

 SUMMARY OF TABLE 15 BY STATE 

State 	 ACVA 	ACVB 	ACVC 	PVExt85 PVCA85 

  Rondonia 126.973 236.712 534.710 .247 3.647 
Acre 92.770 173.106 390.525 .070 3.349 
Amazonas 883.515 1648.622 3719.266 .037 .477 
Para 708.459 1321.962 2982.343 .548 .816 

  Roraima 87.416 162.967 367.990 .085 .120 
Maranhao 32.098 59.895 135.122 .468 .438 
Mato Grosso 90.012 167.961 378.918 .231 4.571 

   TOTAL 	 2136.440 3986.554 8993.608 	.236 	1.064 
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TABLE 17 

COUNTY AND AREA COVERAGE OF 

ACV(X) and PVExt85 coverage 
Counties(1980) 	Area(km**2) 

VARIABLES 

PVCA85 coverage 
Counties(1980) 	Area(km**2) 

Rondonia 1 196,514 1 196,514 

  Acre 11 149,617 4 60,218 
Axnazonas 38 1,442,002 21 794,629 
Para 29 962,848 12 419,376 
Roraima 1 197,253 1 197,253 

  Amapa 5 91,526 0 0 
?4aranhao 6 38,937 3 26,245 
Nato Grosso 2 457,240 2 279,600 

TOTAL 93 3,358,297 44 2,151,275 

TABLE 18 

 TINBER EXTRACTION IN LEGAL ANAZONIA ACCORDING TO BPS AND AC 

Year 
	 Quantity (10**3 m**3) 

BPS 	AC 

1982 17,251 
1983 18,997 
1984 20,541 
1985 23,386 	108,601 

TABLE 19 

REGRESSION ANALYSIS OF PVExt85 AGAINST DIST2, ROADEN AND POPDEN 

Variable 	Estimate 	 t-value 

.0161 1.955 

Intercept DIST2 -.0000 -1.623 
ROADEN -.2266 -.746 
POPDEN .0004 .692 

r-square .0360 
Adjusted r-square .0036 

TABLE 20 

REGRESSION ANALYSIS OF PVCA85 AGAINST DIST2, ROADEN AND POPDEN 

 Variable 	Estimate 	 t-value 

ThEécept 	 .0121 	 .366 
DIST2 	 - .0000 	 - .204 

  	ROADEN 	 2.5085 	 3.417 
POPDEN 	 -.0024 	 -1.755

r-square 	 .2320 
  	 Adjusted r-square 	.1771 
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9/9/92 

   Introtp 
E. Reis 
R. Louren(;o 

    
 AS TENDENCIAS DO PROGRESSO TECNICO NA 

INTRODUçAO 

 E amplamente aceito, hoje em dia, qua não se pode falar em 

cresciinento econôinico sem se levar em conta os custos qua este 

crescimento provoca no meio ambiente. Na Amazônia, este estudo 

  de preservaçâo analisa a desenvolvimento na 
area de fronteira Ainazônica con o abjetivo de avaliar a 

contribuiçao do progresso técnico para a preservação ainbiental. 

A inovação trazida par ciências coma a biotecnologia e a 

   engenharia gendtica 	colocain 	muitos 	desafbos 	a vencer. 	Como 

preservar 	as 	tradicionais riquezas 	em 	estoque quando 	tantos 

delas carecem? Sin, outras fonnas de riquezas estão par vir e a 

 readaptaçào 4 exigida. Nas quando chegará ao menos favorecido? A 

transição não 	é 	Mcii nem 	rapida, 	pals depende 	da 

   conscientiza(;áo de nuitos, ao mesmo tempo qua é inperiosa a 

inevitavel. 

 os aspectos do progresso 

estudo, seguern a linha de pesquisa arnbientailsta. Eles foram 

organizados da seguinte farina: a) urn breve retrospecto das 

 mudanças politicas, b) o crescimento recente do 

dos fatores produtivos, c) mudanças tecnológicas, e, d) aumentos 

na produtividade. 

  
  
  



   
  
 

I) BREVE RETROSPECTO DAS POLITICAS REGIONAIS 

Resumidos Os fatos gue fizerarn historia no século XX, 

destaca-se a estrutura de exportaçao de produtos prirnários que  trouxe a Ainazônia Os precursores •da revolução industrial. No 

final do século XIX, o grande projeto de producão de borracha, 

   promovido por Henry Ford na Regiào do Tapajós (Belterra e 

FordlAndia), destinava-se a atender a indüstria autoinobilistica 

para a fabricaçao de pneumaticos. Por volta de 1926, a prilneira 

 inissão cientifica japonesa se estabeleceu em Tomé-AçU corn 189 

pessoas em 600.000 hectares (Loureiro, 1990). 

Mais de 80.000 pessoas, na sua rnaioria nordestinos 

inigraram para a Axnazônia. Iniciou-se a construçâo da Ferrovia 

  Madeira-Mainore e a irnplantaçao do sistema de comunicaçöes pelo 

Marechal Rondom. Logo apOs esse periodo, a coinpetiçâo corn 

rnercados externos, tambem exportadores de borracha (ex. 

 Malasia), fez coin que o ciclo da borracha perdesse força e 

jarnais voltasse a ser o inesmo. 

 No começo dos anos 60 a burguesia local teve garantido, 

pelo governo, a mesmo direito dos grupos de fora da região para 

  a exploraçâo dos extensivos castanhais. Ate 1965 o projeto Jan 

Florestal, 	para a 	produçao 	de 	celulose 	e papel 	corn 

reflorestarnenko, assumiu a controle de 19 das 250 concessOes de 

 castanhais feitas 

Par volta de 1967 foi anunciada a descoberta de ferro em  Carajás e de inanganés em Bunitirana pela subsidiãnia da United 

States Steel Corporation. Em 1970 o governo estabeleceu a 

   Programa de Integraçào Nacional que gerou uma sénie de rnedidas 

que facilitavam a integração da regiâo amazônica. Dentre as 

inedidas estavam pesados investirnentos em projetos de infra-

 estrutura corno a construção de estradas de 

de colonos e incentivos fiscais adotados inediante 0 apoio 

internacional. Neste rnesmo ano, 1970, •a Vale do Rio Doce 

  
  



  

associa-se corn a U.S. Steel na exploração de minério de ferro em 

	

   Carajás. Somente parts do comprornisso assumido corn o Prograrna de 

Integraçâo Nacional fez-se curnprir, conio será visto mais tarde. 

  
I) 0 CRESCINENTO RECENTE DO PRODUTO BRUTO E DOS FATORES 

 PRODUTIVOS 

Urna anãlise comparativa do crescirnento do Produto Interno 

 Bruto Total e da Agricultura a custos de fatores, de 1970 a 

1985, mostra o destaque das taxas de crescirnento anuais do P13 

  .da Região Norte en relação ao P13 do Brasil, veja Tabela 1 no 

texto, para taxas de crescimento, Figura 1 e Tabela Al en anexo. 

Neste perlodo, a participaçao do produto agricola no P13 é de 

  13% no pals e de 22% na Região Norte. 0 dinarnisno na agricultura 

revela o carãter de fronteira na Regiâo Norte. 0 valor da 

produção na agricultura da Regiâo Norte praticarnente triplicou 

   o periodo de 75 a 80, enquanto no Brasil, a agricultura mais 
que dobrou o seu valor de produção. No qUinguénio seguinte, 80 a 

85, houve urn decréscirno destes valores, devido a recessão. 

Tabela 1. Taxas de Crescimento Anuais do Produto Interno Bruto 

Perlodo P15 Total P13 Agricola 

Brasil R.Norte Brasil R.Norte 

  
1970-1975 9.92% 9.75% 8.51% 7.46% 

 1975-1980 10.68% 19.87% 18.46% 24.06% 

  1980-1985 1.38% 6.70% -8.90% -2.20% 

 Fonte: IEGE - Diretoria de 

Nacionais. 

 A Tabela 2 mostra as taxas de crescirnento dos principais 

fatores produtivos terra, trabalho e crédito rural na 

agropecuária da RegiAo Norte (Figura 2). Observa-se OS 

  
  



  
descompassos entre a evoluçào das taxas de crescimento do PIE no 

 setor agricola corn aquelas observadas para os principals fatores 

da produção. A evoluçao do crédito rural, em especial, mostra as 

   oscilaçoes alarmantes na oferta de capital circulante. E também 
surpreendente a significativo aurnento das terras agropastoris no 

perlodo que vai de 1980 a 1985. Este ültimo crescimento Se deve 

 principalmente ao aurnento das terras para pastagens, comb se 

vera posteriormente. Enquanto isto, a P13 da Região na 

agricultura apresentava indicios recessivos, veja também Tabelas 

 A2.1 e A2.2, em 

Tabela 2. Taxas de Crescinento Anual de Terras Agropastoris, 

Pessoal Ocupado na Agricultura a Crédito Rural na Região Norte 

Perlodo Area Total Pessoal Ocupado Crédito Rural 

1970-1975 5.12% 8.63% 0.64% 

1975-1980 7.93% 4.61% 71.60% 

1980-1985 20.00% 7.12% -24.68% 

Fonte: Anuários do IBGE 

a) Terra 

A evoluçAo da area cultivada em culturas permanente e 

temporária, no pals e na Regiao Norte de 1940 a 1985, pode ser 

visto nas Figuras 3 a 4, respectivanente. No Brash, a area de 

lavoura pentanente oscilou entre 4 e 10 milhóes de hectares 

enquanto a lavoura tenporaria oscilou entre 13 e 42 milhOes de 

hectares, durante esse periodo. Para a Regiào Morte, nota-se Un 

decréscimo do nthnero de hectares cultivados em ambas as lavouras 

para o periodo qua se segue a II Guerra, havendo nova 

recuperação a partir de 1975. Os dados coihidos durante 1940 são 

questionáveis e fica aqui observada a necessidade de obter 



  

indicadores complementares para detectar Os fatos que levaran a 

 tal variaçäo. Estes mesmos grâficos, .incluindo as areas de 

pastagens, podem ser vistos nas Figuras 5 a 6, onde destaca-se 0 

  	crescimento das areas de pastagens entre 1980 a 1985 para a 

Regiâo Norte. 

 A comparaçâo do crescimento das areas de lavoura 

pernianente, texnporãria a de pastagens, no Brasil a na Regiào 

Norte (Figuras 7 a 8), mostra qua, no pals, o major crescimento 

 é na area de lavoura temporária, seguido de area em 

area em lavoura permanents, enquanto que na Regiâo Norte as 

   .areas de pastagem crescent mais, seguindo-se de area em lavouras 

temporarias e area em lavoura pennanente. 

 Tabela 3. Taxas de Crescimento das Areas Agropastoris no Brasil 

(em %) 

Periodo 	Lay. Permanents Lav.Temporária Pastagem 

40 a 50 -3.05 1.32 0.04 

50 a 60 5.75 3.53 1.29 

60 a 70 0.43 2.28 2.34   70 a 75 0.99 3.99 1.45 

75 a 80 4.54 4.09 1.05 

 80 a 85 -1.21 1.89 0.53 

Fonte: Anuários da FIBGE 

 Tabela 4. Taxas de Crescimento das Areas Agropastoris na Regiâo 

Norte (em %) 

  
  
  
  
  

Periodo 	Lay. Permanente 

40 a 50 	 -16.57 

50a60 	 5.24 

60 a 70 	 2.50 

70 a 75 	 12.55 

75 a 80 	 18.36 

80 a 85 	 5.36 

Fonte: Anuárjos da FIBGE 

Lay. Texnporária 

-10.82 

6,67 

3.96 

14.56 

4.79 

10.33 

Pastagem 

5.15 

-0.91 

7.15 

3.59 

7.89 

22.01 

  



  
  

0 Estatuto da Terra, lei 4505 de 30/11/64, considera que a 

terra em estado natural (floresta) e improdutiva. A tributação 

nestes casos é major do gue para as terras de pastagem. A 

     nutençào destas areas em estado natural só é permitida para 
pesquisas e experimentaçâo, visando o desenvolvimento da 

agricultura. - 

Embora exista desde 1976, a resolução n o  2525 do Conselho 

Deliberativo da SUDAN que proibe a concessAo de incentivos 

fiscais em area de floresta, a mesma nào tent sido respeitada 

como se verifica corn o acentuado crescinento das areas de 

pastagens desde 1985. 

A legislaçâo fundiãria que surge corn a constitui(;Ao de 

 1988 4 	considerada o 	principal 	elemento 	notivador para 	o 

desmatamento recente na regiâo anazônjca (20 milhOes de hectares 

em 	1989, 	segundo 	o INPE). 	Alega-se 	que 	os 	posseiros ficaram  preocupados em provar que suas posses eram legItimas e ganhar os 

beneficios 	citados 	no Estatuto 	da Terra. 	0 	Decreto 97637 	de 

   10/04/89 suspendeu a concessào de recursos do FINAN e créditos 

oficiais para a pecuária na regiâo. 

b) Mão-de-obra 

A estimativa da populaçAo rural no total da populacâo para 

Os anos de 1980 e 1985, Ainazônia Legal, foi de 54% e 53%, 

respectivamente (Censos Demograficos FIBGE). A Tabela 6 mostra 

as taxas de crescimento do pessoal ocupado nas lavouras, para 0 

Brasil e Regiâo Norte, desde 1940. 

  
  
  

  
  
    

  



  
  

Tabela 6 - Taxas de Crescjmento de Mao-de-Obra Ocupada nas 

Lavouras   
2ej0d0 Brasil Regiao Norte   1940 a 1950 -0.34% -1.51% 

1950 a 1960 3.49% 5.24% 

 1960 a 1970 1.32% 5.55% 

1970 a 1975 2.91% 8.63% 

1975 a 1980 0.79% 4.61% 

  1980 a 1985 2.15% 7.12% 

Fonte: Anuãrios da FIBGE 

As rnédias de crescirnento de inao-de-obra na lavoura, pan a 

Região Norte, ficarn acinia das médias brasileiras. Ainda assirn, a 

 escassez deste fator de produçao na 

urn dos naiores estrangularnentos ao desenvolviniento e, em contra- 

partida, 	unia das 	inaiores 	garantias 	de 	preservaçâo 	do 	rneio 

  
 A ação fundiaria do INCRA entre 70 e 80 prornoveu a 

irnplantaçào de projetos integrados de colonização, algtins 

irnplantados corn a participaçao do FINSOCIAL, abrangendo 40000 

 famulias, corn aproxirnadarnente 35000 fainilias sendo beneficiadas 

pela regularizaçAo fundiãria. Dentre Os projetos de colonizacão, 

oficial e particular, ocorrerarn sucessos a fracassos. 0 segredo 

 do sucesso parece ter sido a consonância ocorrida entre as 

condiçöes econôrnicas em que foram estabelecidos as projetos e as 

reals necessidades do produtor (veja Alrneida et.al . 1992). 

Urna análise da condiçâo do produtor da Regiâo Norte, desde 

 1960 ate 1980, é baseada na Tabela A3 e indica que a maioria dos 

estabelecimentos tern 	conto produtor 	o 	proprietario, 47%, 

correspondendo 	a urna 	area 	que 	4 	de 	56% 	da 	area 	total dos 

 estabelecirnentos. Seguindo-se em importância, vern 0 ocupante corn 

o 	nUrnero 	de 	estabelecirnentos rnédio 	de 	40%, 	corn 	tuna 	area qua 

corresponde a 24% da area total. Logo ern seguida tern-se 0 

    
  



   
   

arrendatárjo corn 10% dos estabelecjmentos e 16% da area total e 

finalmente, a parceria corn 3% dos estabelecirnentos e 3% da area 

total. 

 Quando se deseja ver esta distribuição do produtor segundo 

a escala hierarquica de area do estabelecirnento pode-se recorrer 

aTabela A4. 	0 grande produtor, 	corn terras acirna de 	10000 ha, 

teve 	o 	nümero de 	estabelecimentos 	correspondente a 	media de 

0,2%, 	entre 1960 e 1980. A participaçâo destes estabelecirnentos 

no total da area foi de 38,5%. 	Ainda classificado coino grande 

produtor, tern-se as terras gue ficarn entre 10000 e 1000 ha corn 

   0,9% dos estabelecimentos e 22,6% da area. 0 rnédio produtor, corn 

area entre 1000 e 100 ha, teve 12,6% dos estabelecimentos, corn 

area correspondente a 24,1% do total. 0 pequeno produtor, corn 

   area entre 100 a 10 ha, tern 43,6% dos estabelecirnentos e 12,6% 

da area. Finalmente, o micro produtor gue tern ate 10 ha de terra 

corresponde a 42,6% dos estabelecimentos e 1,3% do total da 

  
 0 fluxo rnigratório, segundo a região de origern que tern 

destin o na Região Norte, pode ser observado na Tabela AS. Entre 

1960 e 1970 a participação rnédia donümero de rnigrantes hornens e 

rnulheres corn destino na Região Norte e vindos do Nordeste 

correspondeu a 85,85%, vindos do Centro-Oeste, 21,15%. A 

participaçào do nümero de nigrantes vindos da RegiAo Norte corn 

 destino ao Sudeste correspondeu a 18,1% e corn destino ao Sul foi 

de 1,65%. Recenternente, o quadro de rnigraçOes parece ter 

   rnodificado substancialrnente, corn inuitos rnigrantes sulistas vindo 

se estabelecer ern areas como Rondônia e Mato Grosso. 

 Corn o objetivo de se obter utna aproxirnaçào dos rendirnentos 

do pessoal ocupado na regiAo da Ainazônia Legal, trés indicadores 

forarn calculados: a media, a inoda (valor que ocorre corn major 

  freqUéncia) e a rnediana (media aritinética dos dois valores 

centrals), da populaçào economicarnente ativa. Esses indicadores 

forarn obtidos através das classes de rendas mensais do censo 

  
  



  
   

demográfico de 1980. As classes são assim divididas: ate 1/4 de 

salário minima, considerando coma ponto médio 0.125 do salario 

minimo 	(sin); de 1/4 a 1/2 sin (ponto médio 0,375 sin); de 1/2 a 1 

sin 	

(0,75 Sm); de 1 a 2 sin 	(1,5 sin); 	de 2 a 5 sm 	(3,5 Sm); 	5 a 10 

10 	20 	 de sin 	(7,5 	sin); a 	sin (15,0 sm), sendo que a auséncia 	ponto 

médio 	para 	a Ultima 	classe 	fez 	corn 	que 	essa 	não 	fosse 

considerada.Feitos 
as cálculas abteve-se: 	a) 	mediana igual a 

1,579 	salarios minimos, 	b) 	a 	moda 	igual 	a 	1,701 	salários 

minimos, 	e, 	c) media 	igual 	a 	2,216 	salarios 	minitnos, 	sendo 

assim, 	a curva de distribui(;ao e desviada para 	a direita corn 

ass imetria positiva. 

c) 

 Os recursos de crédito rural estão divididos em trés 

categorias: custeio, investimento e comercializaçáo da safra. 0 

total de volure de financiamentos teve sua origern nos fundos 

 mütuos das cooperativas. 

absorvida pelo Sistema Nacional de Crédito Rural, administrado 

  pelo Banco Central, que ten por agentes financeiros as bancos 

comerciais e oficiais, como 0 Banco do Brasil con sua carteira 

de crédito rural. 

Mais 	recentemente, 	desde 1980, o 	valor 	de 	créditos 

agricola e pecuàrio dados pelo Banco do Brasil na Regiâo Norte 

poden ser observados nas Figura 9 e 10, 

A6. Os créditos concedidos para a pecuãria são cerca de 10 a 20% 

   do crédito concedido a agricultura na Regiào Norte, no entanto, 
as taxas de crescimento dos créditos na pecuãria tern sido as 

maiores. 

Os gráficos das Figuras 11 e 12 mostrarn as Indices de 

crédito rural total e do crédito oferecido pelo Banco do Brasil 

para a agricultura e pecuária 

Nota-se que Os financiamentos se alternam em crescimento segundo 

as diversas categorias. Todos as indices seguem una tendéncia de 

  
  



    
  

queda ate 1984 quando voltam a crescer gradativamente. Em 1985 a 

 taxa de crédito tornou-se atrativa aos investidores e 950 novos 

projetos foram aprovados pela SUDAN, sendo que 631 destinavam-se 

   a pecuária. Em 1988, o crédito rural proveniente das mais 

diversas fontes ganhava impulso, enquanto 0 financiamento do 

Banco do Brasil, em contraste, apresentava queda depoia da boa 

   recuperação ocorrida em 1987. 0 crédito pecuário e 

principaluiente a categoria de custeio foram os que mais 

cresceram de 1989 a 1990. 

  
As taxas de crescimento do créditos concedidos pelo Banco 

   do Brasil que estimulam o investimento, principal detenninante 

de progresso técnico, ê mostrada na Tabela 5, a seguir: 

  Tabela 5 	- 	Taxas de 	Cresciinento do crédjto Rural 	(modalidade 

Investimento) da Regiäo Norte 

Perlodo Agricola Pecuária 

 1980 a 1981 -43,53% 10,80% 

1981 a 1983 -47.74% -47.08% 

  1983 a 1984 -73.18% -69.79% 

1984 a 1985 150.93% 117.88% 

1985 a 1986 111.35% 573.01% 

 1986 a 1987 349.55% 210.61% 

1987 a 1988 -99.69% -99.65% 

1988 a 1989 207.28% -68.55% 

1989 a 1990 340.41% 4542.68% 

Fonte: Anuários da FIBGE 

  
II) TECNOLOGIA 

Neste 	item 	as fatores 	que podem 	ser 	analisados 	se 

relacionam a técnica de cultivo e aos produtos derivados de uma 

tecnologia criada para incrementar a 

esses Ultimos fatores pode-se citar: tratores, fertilizantes e 

defensivos agricolas. 

  
  



  
  

A agricultura da região amazônica nào deveria se afastar 

inuito do modelo original da floresta onde as espécies raramente 

aparecemisoladas (monocultura). 0 cultivo mUltiplo coinbinado, 

de preferéncia entre as lavouras permanentes, permite que haja 

tuna troca de eleinentos que são liberados por alguinas espécies e 

que

são essenciais a sobrevivéncia de outras espécies. 0 retorno 

econôrnico, desse tipo de agricultura ecologicamente apropriado, 

ainda e dificil de avaliar, mesmo porque é ainda objeto de 

Em Rondônia, observa.-se alguns timidos consOrcios entre 

culturas: 

seringueira, 	cacau-banana-virola. 	Tambéin os cultivadores 

japonesesdesenvolverant esta técnica corn a pimenta-do-reino e 0 

maxnão, o dendé, a arroz de altiplano e o trigo. Eles aproveitam 

os efeitos residuais da aplicaçao de fertilizantes usados na 

lavoura de pimenta-do-reino para implantar outras 

a de cacau, por exemplo. 0 Brasil e o terceiro produtor mundial 

de pimenta-do-reino depois da Malasia e da India. 

Con relação a produçao animal, verifica-se que o büfalo 

tern deinonstrado melhor adaptaçao ao china ainazônico do que 0 

prOprio gado bovino. Milhöes de hectares em pastagens inundaveis 

que não servem para a criação de bovinos são ideals para Os 

bubalinos, além do ganho de peso do bufalo ser major em pastas 

naturais a de menor qualidade. 

0 dado que diz respeito a fertihizantes e defensivos 

agricolas disponivel no Censo Agropecuãrio ou nos Anuários 

Estatisticos da FIEGE e o nüxnero de estabelecinientos na Região 

Norte que faz usa de fertilizantes e defensivos. 

Sabe-se que ate o final da década de 70 a deinanda por 

fertihizarites no Brasil cresceu a uma taxa superior a 13% a.a., 

  
  
   
  
  
  



  
  

enquanto 0 produto agricola cresceu a 4,5% a.a. • 0 uso de 

 defensivos agricolas cresceu em torno de 17% a.a.. 

Dados globais para o Brasil e restante do mundo  representam alguns indicadores segundo Lopes et.al . (1991). 

  Tabela 7 - Estimativa do tjso de Fertilizantes (NPK) para o 

Brasil e Restante do Mundo - 1988/1989 

 Pals Kg/Ha 

Holanda 741 

 URSS 

China 224 

118 

EllA 95 

  Brasil 52 

Argentina S 

Fontes: 	FAO - FIEGE - IFA - Fertilizer Consumption Statistics 

Dez 88. 

Na 	Tabela 	A7 	ê inostrado 	a 	indicador 	do 	consuino 	de 

fertilizantes por area cultivada, segundo o tipo de lavoura para 

0 Brasil. 

0 nümero de tratores usados na agricultura, 	desde 	1940, 

para o Brasil e RegiAo t'iorte pode ser visto nas Tabelas A2.1 e 

 A2.2, respectivamente. Suas taxas de crescimento aparecein logo 

abaixo. 

  
  
  
  
  
  



Periodo Brasil Região Norte 

1920-1940 3,48% 6.78% 

1940-1950 9.50% 8.90% 

1950-1960 22.04% 21.57% 

1960-1970 10.46% 10.11% 

1970-1975 14.27% 8.99% 

1975-1980 11.03% 27.44% 

1980-1985 4.09% 15.64% 

Fonte: Anuário Estatistico do FIBGE 

  
  
  
  

  
Tabela 8 - Taxas de Crescjmento Anual do NUrnero de 

   Tratores para 0 Brasil e RegiAo North. 

A revoluçao gue se espera que a biotecnologia a a 

engenharia genetica venharn a trazer sobre o ciclo de vida dos 

vegetais a a obtenção de sementes e plantas corn caracteristicas 

pré-determinadas, rnodificara inuitas das necessidades dos fatores 

produtivos acima inencionados. Se espera pelo lançamento de 

equipamentos para semeaduras e colheitas antes possiveis apenas 

manualmente. Corn espécies vegetais mais adaptadas ao dma e ao 

solo, as mesmas podern fixar seu prôprio nitrogénio revertendo • a 

tendéncia de adaptaçâo do solo a planta, conseguida atravds de 

fertilizantes. Os pesticidas biolOgicos de nanipulaçâo genética 

tern major resisténcia as pragas a fungos e potencializam a 

utilizaçào dos produtos tradicionais. Outras técnicas comb: 0 

uso de variedades resistentes, a rotação de culturas e a 

aplicaçAo de inseticidas corn espectro de acào seletivo são 

formas alternativas de combate as doenças. 

III) PRODUTIVIDADE 

0 	consurno 	dentro 	dos 	próprios 	estabelecirnentos 

agropecuários, por produto da lavoura temporária da Região 

Norte, é mostrado nas Tabelas AS, em anexo. Na Tabela 9, ye-se 

uina resurno da participaçao do total consumido pelos 

  
  
  
  
  
  
  
  
  
  
  



  
  

estabelecirnentos no total produzido, para 1980 e 1985, dos 

 estados da RegiAo 

  Tabela 	9 	- Relaçâo 

Estabe leciientos 

entre 	Consurno 	e 	Produçâo 	Total 	dos 

Produto 1980 1985 

  Arroz 5,01% 5,98% 

Feijào 16,57% 14,32% 

Mandioca 94,88% 92,68% 

 Milho 39,31% 31,80% 

Fonte: Censo Agropecuário Estadual 1980 e 1985. 

A taxa de crescirnento anual de cada lavoura entre 80 e 85 

para a total da produçâo nos estados da Regiâo Norte e a 

 produção consunida nos estabelecinentos 4 nostrada na Tabela 10. 

Tabela 10 - Taxas Anuais de Crescirnento de 1980 a 1985 da 

 Produção nos Estados do Norte 

Produto 	 Total 	Consurnida 

   Arroz 	 -3,25% 	0,18% 

Feijão 	 7,73% 	4,62% 

Mandioca 	 1,31 9.1 	0,84% 

 Hilho 	 9,21% 	4,68% 

Fonte: Censo Agropecuário Estadual 1980 e 1985. 

   	 0 gráfico da Figura 12 mostra a evoluçâo do efetivo 

pecuãrio bovino juntarnente corn a respectivo valor do efetivo. 

  Observa-se ciue a efetivo cresceu constanternente a exceçào do ano 

de 1985. 0 valor correspondente passou por decrescirnos 

acentuados de 1980 a 1982, o inesmo se dando de 1985 a 1987. A 

 Tabela A16 mostra as taxas de crescirnento do 

A evolução dos indices da produçâo para urn periodo de 7  anos, de 1977 a 1987, para as lavouras teinporarias e permanentes 

pode ser vista nos gráficos das Figuras 13 e 14, 

respectivarnente. 0 produto pie mais se destaca na lavoura 
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temporãria é o milho corn crescirnento de 2,5 vezes em 10 anos. 

 Veja tambdm Tabela A9, em anexo. Na lavoura permanente tern-se o 

cacau em destaque crescendo 20 vezes a quantidade en 10 anos. 

Seguindo-se em iinportSncia tern-se o café crescendo 12 vezes  neste periodo. As taxas de crescimento correspondentes 

produçâo são inostradas na Tabela AlO. 

Tainbém os valores da produçâo e seus respectivos preçcs, 

no perlodo que.vai de 1977 a 1987, sào mostrados nas Tabelas All 

e Al2 e nos graficos das Figuras 15 e 16. 

   .A evoluçao da produtividade nos Estados do Norte somados 

ao Maranhão e Mato Crosso para 1970, 1975, 1980, 1985 e 1988 é 

vista nas Tabelas A13. 

A produtividades destes mesnos estados comparada a 

produtividade brasileira e estrangeira para o ano de 1988 pode 

 ser vista na Tabela A14. 

  Ten-se 

cresci nento 

ainda, 	na 	Tabela 	A15, 	as taxas 	anuais 	de 

da produtividade nas principais lavouras da Região 

Norte, mais Os Estados do Mato Grosso e MaranhAo desde 1970. A 

 lavoura que mais cresceu em produtividade foi a de cacau, entre 

1980 e 1985, e a gte mais decresceu foi a de café, entre 1985 e 

1988. 

  
  

   

  
  
  
  



  
  

RESUNINDO 

  
0 objetivo desse breve estudo foi fazer uma anãiise geral 

   e preliminar de algumas varjãvejs agregadas representativas do 

progresso técnico na agropecuária da Região Ainazônica. 0 inesmo 

deverã servir de subsidio ou parânetro para estudos ininuciosos, 

   a nivel desagregado, que sen duvida serâo necessários aos pianos 

de desenvoiviinento susteritado. 
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 F1nanciamenfo Agricola (Banco BrasH) 
Regiao Node 
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(inanciamento Pecuarlo (Banco Brash) 

Regiao Norte 

Custelo 	Investirnento 

  
  
  



  
  
  
 CUC Ccincadidc,s para Reg, Ncirte a preccs 

tot 	cust 	lflV 	 Corn 
1930 	15819 	10909 	3787 	1115 
1581 10414 7153 2139 1119   
1983 3775 2453 564 582 

1964 1609 1295 157 157 
1985 2379 1733 393 254 
1986 4241 3050 831 360   1987 14714 10036 3733 943 
1988 43 25 12 12 
1989 182 114 36 32 
1990 4239 3696 157 386 

corvst.a!1+eS d 	1980(mi 1 	criz 
Pecuaria Cred Rur 

tot cust mv   1439 479 906 25726 
1379 375 1004 18220 
563 281 281 12495   209 124 85 5323 

  •._ 	r.J 158 
167 261 1246 12829 
6261 2392 3869 29094   17 3 13 75860 

22 13 4 5704 
888 659 196 15959 

  
  
  
  
  
  
  



Anos 

  
  
  
  
  
  
 c 

indices de Credito Agricola 
Regiao Norte 

a Total 	 4 Custeio 	 NC investimento 

= Comerciaiizacao X Credito Rural 
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Indices de Credito Pecuario 
Regiao Norte 

Anos 

Total 	+ Custeio 	x lnvestimento = Credito Rural 

  



  

icniaumn da Frt- i:Lzante pc,r Cuitura no Erai;ii 

 Cu i tu.ra Area Ptantada(1000 ha) Conumo( 1000 L) 
1997 1968 1989 1987 1983 1989 

Arrcz 6083 5491 4175 850 797 564 

 Elanana 472 519 490 130 134 119 
Caciu 668 697 660 100 81 59 
C a, f e 2949 3037 3019 809 919 619 
Gana ac 4979 4951 4904 1620 1710 1705 
Feijao 6120 5531 5316 435 506 548 

  aranja 819 1393 880 290 342 394 

Mandi oca 1789 1909 1968 85 89 76 

V.ilho 13462 13077 12598 1340 1380 1339 

  imnta 24 29 29 4 A. 7 

 Soja 10609 12241 11491 1700 2072 1637 

Pstagns 12784 12751 1:449 75 102 94 

   
Cansurno de Fertil izantc-s por Gui tura no Lirasi 1 

L/flLIA 
Ir   1997 1588 1989 

140 145 135 
243   150 116 39 

274 302 205   325 345 349 
71 91 103 

354 387 448   48 47 39 
100 106 1 06 
167 138 241 
160 

6 
169 

3 
142 
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Quanti dadi Tctal Cansurnida par Estabelecirnentos par Praduto 1980 
Total (t) Cons(t) Relacac    Arraz 1412084 70866 5.01854  Eel jao 76755 12720 16.57221 

Niandicca 2686250 2348855 04  88525 
Mulha 159513 141328 39.31096 

ma:onas, Rondonia, Acre, Para, Mato Brc'so, Amapa e Raraicia 

  
.uantidade Total a Consu.mida par Estabel ed rnentos par Produto 1985 

 Total (1:) Cans(t) Ralacac    Arroz 1196921 71529 5,976034 
Feijac 111377 15946 14.31714 
Mandioca 2367601 2658028 92.66523   MiLho 558569 177623 31.79965 

Est: Arnazonas, Rondonia, Acre, Para, Mato Grosso, Amapa a Raraima 

  
cia Cresctcnenta de E:0 a 85 da Producao   Total Cons Estab 

Arroz -3. 23222 0.196417 
Eel jac 7,7302754.624388 

 . Mandioca 1.316579 0. 842333 
Mi Iho 9.212524 4.677706 
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Indices da Pecuaria 
para Regiao Norte 
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Efetivo d€ Sado I3cjvino RQiao North 

 t3.1 or C aba'cas - I GP Val Cor8O   1977 5331 2401000 0.234 22782.05 
1979 9371 - 3578000 0.325 28033. 85 
1979 22403 2300000 0.499 44905.81 
1980 61563 3688000 1 61563 

  1981 92057 4168000 2.099 43857.55 
1982 142999 4757615 10.442 15609.94 
1983 551629 5458135 33.473 16477.33 

  1934 2079927 5946755 109.064 19070.7 
1985 6086098 5273372 266.342 22936.81 
1986 17236367 6095288 957.583 20157.08 
1987 58627435 6899166 6720.6 3713.17 

Faxzs !:jj3  Cr escimc*r.to cia Froducao Pccuaria RN 

Pc?r1 odo 	 Val or 	Cabecas 

 1977 a 1978 26.56 7.37 
1978 a 1979 55.74 8.61 
1979 a 1930 37.09 31.71   1980 a 1981 -29.76 13.02   1981 a 1982 --64.41 14.15   1982 a 1983 5.56 14.72 
1933 a 1984 15.74 8.95 
1984 a 1985 20.27 -11.32     1985 a 1986 -12.12 15.59   1986 a 1987 -56.77 13.19 

  
  
  
  
  
  
  



  

  
  
  
indices da Producao P1 Lay Temporaria 

Amazonia Legal 
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 dices da Producao p1 Lay Permanente 

Amazonia Legal 

   U Cacau + Cafe 	X Pimenta 

= Banana X Laranja 

  
  



  

  
TAfl S. 

  
Prodica cricola para a; A mazcnia Legal 

  Art Mnric3't) FcnjacDt) 1and(t) CaCaLL(t) Ca+e't) Pim(t) 
1977 2472779 535352 124594 4720509 2597 14911 35012 
1978 2441270 539920 101125 4972322 1353 29584 44698 
1979 2518403 549216 101297 5589393 2999 41474 47212   1980 3131101 685969 112219 5601479 5591 73323 59370   1981 2273493 655862 111026 6058290 9337 64594 36364 
1982 3408531 989376 176519 6515836 14513 75854 49112 
1983 1791821 676021 75973 5671309 22448 112315 30213   1984 2561745 1033213 136625 3064939 24290 97701 40794   1985 2000466 955004 133995 4660610 56223 164345 35330 
1986 3169726 1340575 181055 5610432 49734 159245 42458 
1967 2554430 1341258 146241 5557258 33114 182429 42443 

  
3an C 1000cLar (1000+ 

54041 576977   50722 604144 
56279 635026   75055 

90362 
683817 
£92969   86433 678115 

97006 665315 
78949 777666   88936 669012   94416 9542.47 
87252 980517 

  
  
  
  
  
  



   
  
  tCL4 A Jo 

 ia>a dE 	: - Esc:L mEnto •Ja Frcduc:ao Agricola -- Aimazcnia 1_tcja1 
Feriodo irrcz Mi iho Feij ac land Cacau 

 1977 a 1978 --1.27 CLII  5.3:- -47.90 

 1973 a 1979 3.17 1.72 0,17 12.42 121.66 
1979 a 1990 2.......2 24.90 10,78 0.21 86.43 
1980 a 1931 -27.39 --4.39 -1.06 3.16 67,00 

 1981 a 1982 49.92 50.85 58.99 7.55 55.44 

 1932 a 1983 -47.43 -31.67 -56.96 -12.96 54.68 
1983 a 1984 42.97 52.34 79.82 -10.34 3.21 
ICi 
'3 

a 
a 

1935 
1986 

-21.91 
58.45 

-7.57 
40.37 

1.73 
30.26 

--4.41 
15.43 

131.47 
--11.54  1 

1986 a 1987 -19.41 0.05 -19.23 -0.95 6.80 

Cal-c Pun Ban Lar 

98.40 27.64 -6.14 4.71 
40.19 5.65 10.96 5.11 

  78.01 25.75 34.78 7.68 
-8. .5 19.73 1.34  

17.43 35.06 -4.87 -2.14 
48.07 -38.48 0.66 --1.89   --13.01 35.02 -9.26 16.09   48.21 -13 .39 12.52 -13.97 
-3.10 20.18 4.28 42.o4 
14.36 3 -7.59 2.75   - 

  
  
  
  
  
  



  
  
  

Valor 	cia Froducaci (gra cola para a Arnazonia Legal 

no Arroz titlho FeLjao Mand Cacau Ca+e Nm 

1977 3999447 697623 762036 3335184 77773 182731 724367 

1978 7125671 931875 622656 2723612 51433 344449 1061956   1979 12280566 1747696 1190351 4803684 151466 956524 2055790 
1980 2613 1007 4136767   3670146 11754564 364698 2901399 3391776 

1991 38461424 7708433 8516717 32035457 996554 4242653 2982380 

1982 99119062 18500520 13743233 5186B798 2070449 9703695 7613430   1983 1.67E+08 44434247 28948651 1.54E-+-o8 20912484 41158444 32183776   1984 4.09E+08 1,56E±08 1.29E+o8 4.49E-'-03 59970374 74504032 1.35E+08 

1985 1, 89E09 5. 59E0E3 .. 98E08 1 . 72E+09 6. 22E+09 1. 1 1E09 7. 73E+ce 

1996 6451236 1730318 824815 4417450 853973 1919856 2271855 

1987 11837563 43050002694869 14976387 2590400 :139306 6695518 

  
u n (1000 

518231 
542215 

— 914679 

I 2438079 
640:3146 

i: 63 40 
9i'080 10 
595- 1897 

t. b6E+08 
990224 

 059561 

:Lar (1000+ 
139977 
167080 
301169 
771632 
1810601 

.c...d I 

9702349 
35069507 
1.09E+08 
473358 
1510057 

Isp 
0.234 

0.323 
0.499 

1 
2.099 

10. 442 
33. 478 
109.064 

837.533 
6728.6 

  
  
  
  
  



  
  
f -b OL 

PrEcoda Froduao A;ri cola para a Amazoni a Lqal 

I .Ano 	 &irroz 	Mi]. ho 	r-atj1no 	Mand 	Lacu 	 N in 
1977 1768.166 1445.471 6935,909 301.1636 33938.39 13896.19 23460.21 
1973 2335.047 1409,129 5026.232 447.207 :31036.07 9505.816 19401.63 
1979 2592.769 1692103 6243.617 456.9581 26356.17 12263.81 2:3154.31 

  1980 2214.446 1607.893 9150.966 536.8136 17308.12 10427.79 15158.84 
1981 2138,579 1435.794 9697.032 463.4585 13356,94 8303.074 10020.13 
1982 731.4901 475.1655 1978.426 202.2825 3-623,181 3250.73 :3939.264 

  	1983 733.5677 520. 9597 3009.429 213. 5484 7383.707 2902. 489 6442. 361 
  	1984 578.5317 367.9447 2287.863 224.2603 6004.721 1855.262 8058,383 

1985 946. 1795 565 :sss 214n 5u9  3145 	iiT749 923 21892 44 
1986 629.7252 399.3601 1409.335 243.6136 5312.765 3730.205 16553.83 
1987 182.7467 141.274 726.691 106.2742 1923.265 678.6113 6220.989 

  
  an ( l000cLar ( l000f 
 10374.02 275. 0936 

8727,46 225.7635 
8642.269 252.137 

 9223.042 299.4169 
8908.502 330.2954 
3614,376 120.2225 
3371.476 103.6706 

 448.704 109. 7138 
831.152 162.6129 

2 7,:316 153.4325 
1c2.813 60.73227   
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Indices de Precos da Producao 
Amazonia Legal 

   S Cacau + Cafe 	c Pimenta 

  
 = Banana X Laranja 



      

  

      Indices de Precos da Producao 
  	 Amazonia Legal 
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Lavouras (1930) 
Quant (U 

2845146 
5591 

73610 
2006069 

113387 
6150536 

635006 
117269 

11946744 

Arnazania Legal 
kg / ha 

1320 
244 

1327 
48409 

460 
10360 

') fl/T o -t - 

1 663 

Lavouras (1985) 
Cluant (t) 

1553244 
3 6223. 

164279 
2068649    

138r88. 
5074882 

854378 
1665729 

I * 
1. .1. 	'.3 t -_J / I £- 

Amazonia Legal 
: I.g/ha 

1161 
641 

1271 
58390 

451 
10856 

1004 
2071 

Lavauras (1988) 
Quant(t) 
2776437 

39029 
129250 

4589169 
171741 

5396837 
1642373 
2730300 

Amazani a Legal 
ky/h a 

1314 
691 
742 

50325 
486 

10857 
1246 
20 24-  

   
  
  

AL3 

  
cdut lvi dade Mcdi a this 

LavcLLra irea ccl 	(ha) 

  rroz 2155864 
Cacau. 22902 
Ca-fe 55460 
Lana Ac 41440 

  Exjac 246625 

  andicca 593686 
Millie 754299 
S 	a 70511 

3940787 

  
Prc.dutividade Media das 

Area ccl 	(na) 

 
Lavoura 
Arra: 
Lacau 87 ,-.7 
Cafe 129239 
Cana Ac 35428 
Feijac 307560 

 MarldicDca 467473 
Milha 850653 
Baja 804379 

• 4020852 

  
Pradutividade Mcdi a das 
Lavaura Area P1 (ha) 

  rraz 	2112359 
 Caccu 	 85404 

Cafe 	 174170 
Lana Ac 	91190  Feitc 

353655 
Mandi aca 497078 
Milhc 1318298 
Saja 	1348801 

Fante Anuaria Estati stica 1990 

  
  
  



.z. 	j. 
Quant (t) 
215371? 

24088 
1161433 
116553 

4441968 

686732 
'7744 

886a412 

Amazonia L.agal 
kg/ha 

1 47 
230 
fb 6 • 

30838 
f.. 

10599 
101.6 
1403 

Lavouras (1970) 
Quant (t) 
1394154 

£..t. S 
-,l I 

S 

13796 
1542 138 
116242 

4180263 
499906 

8995 
7747695 

Amazonia Legal 
kg/ha 

1426 
292 

1209 
3 1928 

746 
11709 
936 
1548 

 . 
  A 13 (cot-  rJ 
Hrccuc:Lvadvked:ta 	d.s.3 

at Area 	CC)1 	(he.)  Ltvc.ur 
Ar roz 1377423 

9995 
Caa 	. 

Cana Ac: 
22679 

3766:   162769 
Mandicca 419073 
Milhc 475367 

  oja 194280 

  

  
 Fdutividac5e Media das 
Lavoura Area ccl (ha) 
Arroz 	977695 
Cacau 	 7594 

 Gate 	 11403 
Cana Ac 	48300 
Feijao 	135934 
Mandioca 	357027 

 Milho 323401 Baja 3809 
2087055 

 ct) A w 

F'rodutividadce Media das Lavouras 	(ky/ha) 	-- 1938 

 G omparacao entre a Arnazonia e a Restante do Mc.cndc 

a 	Anlazonla Bran 1 EUA China Venezuela 

A1 	oz 1314 176. 6178 5034 2527 - 

fa 742 451 .50  na Ac 50325 62719 80591 52734 71429 

Feijac 486 495 1578 1150 343 . 

Mandjoca 10857. 12191 	. 14513 7852 

 Miiho 1246 1990 5311 3730 2000 

 Soja 2024 1717 1803 1346 — 

Fonte: 	FAD (1939) 	e Anuaria Estatistico FIFJSE 

  
  
  
  
  

URBS 
4394 

1200 

3910 
950 



dais L_avcuras na Ama2 ani a Legal 
1975 1900 1985 1988 

kg/ha kq/ha kg/ha kg/ha 
1367 1320 1161 1314 

230 244 641 691 

1062 1327 1271 742 

30838 48409 5539ci 50:325 

728 460 451 486 

10599 10360 10856 10857 

1016 842 1004 1246 

1403 1663 2071 2024 

1,354 1.602 2.230 1.243 

7.978 4.153 4.014 5.303 

1.504 1.476 1.992 1.033 

 . 
 3 

r raduti vi dade Medi a 
Aria 1970 

 avaura 

kg/ha 

i 	I 

Cacau :292 

Cafe 1209 

 ana
i<- :31923 

746 

Mand:ioca 11709 

ililha 936 

 0  1548 
1000 t- $/ ha 

Taiad 1.770 

ian 6.163 
1.430 

  
Taxas Anuais da Crescirnenta da Pradutividade 

 Jno 	 70a75 75ea80 BOaBS OSaSS 

 ava u r a 
rroz 

Cacau 
af e 
ana   ci Acj ac 

Mandi oca 

 3oj a 

T 	.1 
errnan 

 rencr 

  
  
  
  
  
  

-0.83 -0.70 -2.54 2.52 
1.21 21.29 I 	fl

",_I.t. 

-2.56 4.56 -0.06 --10.20 

-0.69 9.44 3.82 -2.93 

-0.47 -8.79 -0.40 1.51 

-1.97 -0.46 0.94 0.00 
1.66 -3.69 3.59 4.40 

-1.95 3.46 4.48 -0.45 

0.93 --2.88 6.84 -11.04 

5.30 -12.24 -0.68 5.73 

0.33 -0.38 6.18 --12.30 
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ABSTRACT 

 This paper presents quantitative evidence on the relationship between forest 
conversion and the productivity of agropastoral activities in the Legal Amazon. The 
extraction of timber products such as wood, fuelwood and charcoal is related to the 

   process of agropastoral expansion in this region with the aim of providing physical 
coefficients to define intersectoral connections in Brazil's economy. 

The paper is organized as follows. Section I makes a geographical 

          rization of the original vegetation types of the region according to its 
            geopolitical subdivisions. Section II presents evidence on deforestation rates 

and gross areas affected. Section III describes the principal sources of deforestation. 

  Section IV describes sectoral activities and land occupation patterns distinguishing 
between "forested" and "non-forested" areas. Section V analyses major determinants 
of productivity in agropastoral activities following this broad vegetation distinction. 

   
Section VI provides gross estimates of wood removal associated with agropastoral 
expansion, and compares this with wood and fuel production figures. Conclusions 
are presented in Section VII. 
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Characteristics of the Original Vegetation Cover 

   To characterize the original vegetation cover of the Brazilian Amazon, it is necessary 

   first to describe the geopolitical divisions of the region. Sixty percent of the Amazon tropical 

   forest, which covers an area of approximately 5.5 million km2 , is located within Brazilian 

national territory, where it covers 3.55 million km2 , representing nearly forty percent of this 
territory (Figure 1). This area very nearly coincides with the area termed the North region 

   

	

 
of Brazil, which includes seven states: Rondônia (RU), Acre (AC), Amazonas (AM), 
Roraima (RR), Pará (PA), Amapá (AP), and Tocantins (TO) (Figure 2). 

 
The region known as the Legal Amazon refers to a geographic area of approximately 

5 millio n km2  defined for regional planning purposes which adds to the North region those 
parts of the states of Mato Grosso and Maranhão which are located north of parallel 16 and 

  
west of meridian 44. It contains the entire area described as tropical forest in Brazilian 
segments of the Amazon river basin, but also contains significant areas of savanna and 
wetlands. This area totals about 58% of Brazilian national territory. 

 For the purposes of this study -- in which we intend to differentiate between land use 
and productivity in areas that were originally forested and those categorized within other 
vegetation types -- we have determined to include the entire Legal Amazon region. 5 

 The Legal Amazon is by no means a uniform forest biome. Though predominantly 
a tropical forest region, it comprises a complex mosaic of forest and savanna, inundated 

   
lowlands, and steppes. In simplified terms, the major vegetation types distinguished within 

this region are: 	closed and open tropical forests, seasonal open forests, savannas, 
campinaranas, ecological transition areas and wetlands. 

By superimposition of municipal boundaries on vegetation mapping conducted on the 
basis of Radambrasil imagery (IBGE, various issues), we have been able to identify the 
percentage share of the geographic area of Amazonian municipalities categorized in each 

   vegetation type. 6  Table 1 presents the geographic composition of the Legal Amazon
according to major vegetation types by state. These are described below according to the 
Brazilian vegetation classification system (Veloso et al., 1991). 

 
' Reference is often made to the "old" North Region which excludes from the North region the state of 

Toca ntins (TO), which was created in 1989. At least 84 percent of the Brazilian Amazon forests are located inside 

this region which is also referred to as Hylea Amazdnica or "Classic Ainazonia'". 

   In certain instances, it has been necessary for statistical reasons to restrict the area under analysis to the 

"Classic Amazon" states, with the addition of Mato Grosso alone. This is due to the recent division of Tocantins 
from Goids, and the consequent difficulties of confining statistical analysis to those municipalities included within 
the Legal Amazon region in those cases where data is only tabulated on a state-by-state basis by the census bureau. - 

6 There were at the time of the most recent population census (1991) some 508 municipios (municipalities) in 

existence in the Legal Amazon region. Based on the administrative divisions in existence in 1980 and 1985, we have 

classified vegetation composition for 307 of a total of 336 geographic units to serve as a base for the analysis 

  

	

 presented below. The difference in number is due to more recent subdivisions, and to exclusion o3municipalities 	
.?FT 

in Mato Grosso whose vegetation composition is unclear. 
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Fxe i-Major Brazilian Ecossystems 
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 CLOSED AND OPEN FORESTS include areas categorized as Floresta Oinbrofila Densa 

and Floresta Onibrófila Aberta, respectively, ranging in vegetation composition with 
   increased altitude. In lowland areas along watercourses, these forests contain hardwoods 

such as Ceiba and Virola species, interspersed with many palm varieties in the understory, 

  particularly Euterpe and Mauritia. As the riparian areas are those initially settled, these 
forests tend to be modified and the more valuable wood species removed by the riparian 
extractivists. In the far more extensive upland segments of the Amazon basin, the principal 

  characteristic of this formation is a multi-storied architecture, with emergent trees reaching 
as high as 60 m., including such genera as Parkia and Dinizia. In other areas, these 

formations are clearer, due to high densities of bamboo, palms and vines. Some areas are 

  
now dominated by bamboo where the forest has been exploited for the noble hardwoods in 

the Cedrela, Ocotea, and Aspidospenfla families. Other areas, such as central MaranhAo and 
northern Tocantins have become dominated after initial clearing for cropland by palm forests 

made up of Orbignya species (babacu). Closed and open forests jointly account for 68.6% 
of land area in the Legal Amazon region (see Table 1). 

SEASONAL OPEN FORESTS unite areas categorized as Floresta Tropical Caduqfolia in 

the Brazilian nomenclature, composed of deciduous vegetation that responds to pronounced 
dry and rainy seasons by loss of foliage in the unfavorable period. Fragments of these 

   formations are found in southern Maranhão and Tocantins in submontane areas, which 

 contain a range of valuable woods in families such as Cedrela, Tabebuia and Jacaran-da, as 
          in the Mato Grosso Pantanal depression. Together, these areas constitute only 

slightly over 3% of the Legal Amazon. 

 SAVANNAS, commonly known as Cerrado in Brazil, are open hardwood forests that 
occupy a substantial portion of the central plateau region of the nation, which lies on the 

  
eastern fringe of the tropical forest in the Legal Amazon. Their characteristic pattern of 
open grasslands with torturously twisted trees arise due to seasonal rainfall (average she 
month dry season), poor, highly leached acid soils presenting serious aluminum toxicity, 
limiting their viability for forestry or agriculture. Nevertheless, large areas of Cerrado in 

  Brazil have been adapted for mechanized soybean cultivation and pasture establishment and 
the region harbors a profuse wealth of plant and animal life that has only recently been the 
subject of research (Riten and Goodland, 1979). Cerrado land area accounts for nearly 15% 

   of the Legal Amazon. Wood extracted from this region contributes chiefly for fuelwood and 
charcoal manufacture. 

 CAMJ'INARANAS are open fields interspersed with forestlands which are subject to 
inundat ion during much of the year and are generally sparsely covered with vegetation due 
to extremely high rainfall and poorly drained hydromorphic or sandy soils. Covering a total 
of 6.4% of the Legal Amazon, campinarana occurs in greatest profusion in the upper Rio 

 Negro region, where rainfall exceeds 4,000 mm annually, in low scrub forests characterized 
by the presence of endemic palms. 

WETLANDS lie within the category of Formacôes Pibneiras, which refer to coastal 
lowlands and mangroves, as well as seasonally inundated alluvial areas within the Mato 7 , 

Grosso Pantanal, and varzeas throughout the Amazon basin, in total accounting for less than 	4)-I 

2 percent of the Legal Amazon region. 
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   ECOLOGICAL TRANSITiON defines areas at the interstices of two vegetation groupings, 

  

	

 which contain characteristics of both. In the Amazon region, these areas are typically found 
within forested areas where there exist enclaves of savanna, accounting for a total of 5. 1 

percent of the Legal Amazon. 

   For the purposes of the present study, the original vegetation types were grouped in 
two general categories: forests (including dense and open tropical forests, seasonal open 

  

	

 
forests and eco1ogicalisitpn reas) and non-forests (including savanna, campinarana, and 
wetlands). Table 1 preseit tbè..sunmmaILy d+tribution of forest,and-non=fqrest andspap,qs in 

     the iegal Auja.tusi b3cst$. 2t-t fr-'e.cL+ L 
LC' 

.•..•. 	

ct.t. 

For comparative analyses of land use and productivity at the municipal level we have 
adopted more restrictive criteria to classify "forested" and "non-forested" areas. Thus, 
municipalities which contain forests in more than 75 percent of their territory are considered 

  "forested" areas, and those having less than 25 percent of their territory in forests are 
considered "non-forested" areas. Those municipalities which remain between these two 
parameters were termed "intermediate" for classification purposes. Based upon these • 

  

	

 categories, Table 2 characterizes the distribution of municipalities and their geographic area 
within these ranges in the Legal Amazon. 

Table 2 
Distribution of Legal Amazon Municipalities According 

to Forest Cover Classes 

FOREST 
COVER CLASS 

PERCENT DISTRIBUTION OF MUNICIPALITIES ACCORDING TO:• 

' 
NUMBER 	GEOGRAPHIC 	AREA-IN 	AVERAGE % 

AREA 	FORESTS 	IN FORESTS 

0 - 25% 21.50 12.30 1.73 10.80 

25 - 50% 7.49 9.13 4.77 40.14 

50 - 75% 8.14 10.23 8.22 61.72 

75 -100% 62.87 68.34 85.28 95.84 

TOTAL 100.00 100.00 100.00 76.80 

ABSOLUTE [307] [4,687] [3,499] - 	11 
SOURCE: IBGE 
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The resulting sample presents a thorough coverage of Amazonian municipalities in 
termsof both number and geographic area. The strata selected account for 260 (85 percent) 
of the 307 municipalities whose characteristics were analyzed for the Legal Amazon, and 
over 80 percent of regional land area. Moreover, the sample parameters assure a clear cut 
distinctionbetween original vegetation types: on average, "forested" areas contain 96 
percent of their area in forests while "non forested" areas contain forest cover in only 11 
percent of their area. It will thus be possible to uncover evidence of differentiation among 
these vegetation types regarding the economic variables of concern with a reasonable degree 
of statistical confidence. 7 

H. 	Evidence on Deforestation 

The estimates of deforestation used in this study are based upon visual interpretation 

  of anthropogenic activity from Landsat imagery, conducted by the Brazilian National Institute 
for Space Research (INPE). 8  In these estimates, the precision is greater in forested areas, 
since other vegetation cover categories such as savannas or ecological transition areas pose 

  major difficulties for the correct identification of anthropogenic activity. Table 3 presents 
estimates of deforested areas in the Legal Amazon from 1975 to 1991, by state. 

 The data in Table 3 show that up to the mid-seventies deforestation was practically 

restrict ed to the so-called Zona Bra gantina, located on the eastern border of Pará with 
Maranhao and to the north of Tocantins. In the latter, due to the overwhelming 
predominance of savanna (Figure 1), deforestation figures for 1975 and 1978 probably 

   underestimate the extent of deforestation along the Belém-Brasilia corridor that was opened 
up during this period. 

 During the late seventies and throughout the eighties, deforestation rates within the 
region showed spectacular growth, most specifically, in northern Mato Grosso, following a 
northwest path of expansion toward the states of Rondônia and Acre, stimulated by the 

  paving of highway BR-364. Broadly speaking, the expansion of frontier in this period took 
place in areas where the predominant original vegetation consisted chiefly of savannas and 
zones of ecological transition to tropical forest. The broadleaved high forests of Amazonas 
remained nearly intact, except in areas surrounding Manaus. 

  
  	 Despite the robust nature of our sample and detailed physical data sources, it is important to caution that the 

    agricultural census data correlated with proportional vegetation coverage at a municipal level is subject to error due 

to the impossibility of identifying specific crop or pasture lands that lie within original vegetation categories. 

 s Figures in Table 3 came from 229 Landsat Thematic Mapper (TM, 30 meter resolution) images in a color 

composite of bands 3 (red), 4 (near infrared), and 5 (short wave infrared), at the 1:250,000 scale (except for 1975 
and 1978, which uses 232 Landsat Multispectral Scanner - MSS - black and white images at the 1:500,000 scale). 

The advantages of Landsat TM images are their frequency of availability (16 days orbit) and their more adequate 

  

	

 resolution, especially when compared with the 1.1 km. resolution of NOAA Advanced very High Resolution 

(AVHRR) which tend to overestimate the extent of deforestation. 

  



   

  
Table 3 

Deforestation in Legal Amazon States: 1975-1991 

STATE 
GE0G. 
AREAS 

DEFORESTED SHARE (%) GRowTH RATES 

1975 1978 1988 f 	1991 1975-91 1988-91 

Acre 154.7 .76 1.60 5.78 6.96 14.9 6.4 

Amapá 142.4 .11 .12 .55 1.19 16.3 29.8 

Amazonas 1568.0 .05 .11 1.26 1.48 23.6 5.6 

Paráb 1246.8 3.89 4.52 10.39 11.87 7.2 4.6 

Rondônia 238.4 .51 1.78 12.60 14.51 23.3 4.8 

Roraima 225.0 .02 .06 1.22 1.87 31.1 15.3 

M.Grosso° 802.4 1.15 2.49 8.91 10.78 15.0 6.6 

Maranhdob.c 260.2 23.55 24.55 34.90 35.47 2.8 1.2 

TocantinC 269.9 1.26 1.14 7.79 8.44 12.6 2.7 

MAZON f_4906.9 
2.55 3.10 7.64 8.68 8.0 4.3 

SOURCES: INPE.1649-RPE/103 for 1975 and INPE (1992) for the remaining years. 
OBSERVATIONS: • Area in 106  kin2 ; 	Includes only portion of the state pertaining to the Legal Amazon region; 

Includes the "old deforestation" areas of the Bragantine Zone: 31,822 km 2  in Pant and 60,724 km 2  in Maranhão. 

 In more recent years, the process of deforestation experienced a significant slowdown, 

except in the states of Amapá and Roraima where frontier expansion maintained an 

accelerated pace. 

 Despite the strong growth over the past two decades, in 1991 deforestation in the 

Legal Amazon was still mainly restricted to the peripheral areas in the eastern, southern, and 

   southwestern borders of the region (Figure 3). This area, not coincidentally, also received

a disproportionate share of economic activity, government investments and regional 

development incentives. 9 

  

9 	

 
See Serôa da Motta (1992) for a description of the policy instruments whose effects on deforestation were 

most pervasive in the Amazon region during this period. 
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Figure 3-Satellite Images of Deforestation in .Amazonia, 1989 
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II!. The Sources of Deforestation 

   This section characterizes the principal sources of deforestation in the Brazilian 
   Amazon over the past two decades, with particular reference to the interlinkages between 

   agricultural and forestry activities. 

The accelerated deforestation in Brazilian Amazon in recent decades resulted from a 

  multiplicity of factors which include road and railway construction, spontaneous and 
governr ent directed colonization projects, timber extraction, charcoal production, subsidized 
agropastoral projects, hydroelectric facilities, mining (both placer and corporate), and 

   
uncontrolled forest fires associated with human activities. 

The rapid expansion of the agropastoral frontier is probably the most important 
      omic factor behind deforestation. Squatters who practice shifting cultivation are the 

leading agents in the conversion of forest lands to subsistence crops (rice, beans, maize, and 
cassava). Conversion to perennial crops (cocoa, coffee, pepper, orange, and bananas) or --
as is more common -- pastures, usually occurs in a second stage. Logging in Amazonia has 

  

	

 generally been a by-product of clearing land for agricultural purposes. Mining and 
hydroelectric development, by contrast, played minor and indirect roles (Mahar, 1989:7). 

 
Despite the differences in time, location and site specific conditions, the typical 

process  through which forestland is converted to agropastoral uses could be schematically 
described by the following flowchart: 

  
NATIVE FOREST 	 . SHI}TING CULTIVATION 

Extractive products 	 .4 Annual crops, wood, 

and wood. 	 " 7'.and charcoal 

/ 	
CATTLE RAISING 
Beef, milk, wood and 

SECONDARY FOREST ( 	 charcoal 	 1 

Poles and charcoal 	 I 

PERENNIAL CROPS 
Perennial crops, wood ci 
and charcoal 
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Last but not least, it should be mentioned that the expansion of the agricultural 
frontier was decisively conditioned by the government's construction of roads, since the 
existence of a road network was a prerequisite foor economic and demographic settlement 
of the so-called terra-firme (uplands between rivers that had previously served as principal 
transport corridors). The distribution of government subsidies through fiscal and credit 
mechanisms was another decisive factor for the profitability of certain agricultural activities, 
particularly cattle raising, which are considered economically unfeasible in the soil conditions 
prevailing in most areas of Amazonia (Hecht, 1985; Hecht et al., 1988; Mahar, 1989). 
Therefor the government was a leading actor in the settlement of the region. 

 Due to the intricate relationship among these factors, it is very difficult to segregate 
specific  causes of deforestation. The complex dynamics of the process makes almost 

   impossible a rigorous identification of causes and consequences. Thus, sometimes, the 

   profitability of cattle raising was the primum mobile of deforestation, though this activity 

asose subsequent to slash and burn agriculture.' 0  In other instances, agricultural settlements 
were made possible by feeder roads built for logging, mineral extraction or hydroelectric 
facilities. Because of these complex dynamics it is better to talk of sources, rather than 

 causes of deforestation. 

The principal source of deforestation was decidedly agropastoral expansion. Table 

  4 presents evidence on the composition and growth of major agropastoral activities in the 
Legal Amazon according to IBGB Census data regarding rural establishments. The figures 
in Table 4 show, firstly, the small share of land used by rural establishments in the Legal 

  Amazon: even as recently as 1985, more than 75 percent of the Amazon territory still 
remained in the public domain. Secondly, from 1975-85 the region exhibited impressive 
rates of agropastoral expansion averaging nearly 4 percent annually. Thirdly, the data shows 

  
that a substantial proportion -- more than 60 percent in 1985 -- of the area in rural 
establishments is maintained under natural pastures and forests. Fourthly, planted pastures 
represent at least two-thirds of land effectively employed for agropastoral purposes," far 
overshadowing annual crops (17 percent) or perennials (3 percent) in 1985. Planted pasture 
area increased in both absolute and relative terms over the decade, accounting for an ever 
larger proportion of land within agricultural establishments, attesting to the process of 
conversion described above. Finally, the figures show the growing importance of fallow 

  

	

 lands as croplands and pastures are abandoned due to soil exhaustion, increasing from less 
than 40,000 km 2  in 1975 to over 850,000 km 2  in 1985. 

  
  

10  In some cases, shifting cultivators who arrived at a site were forced to abandon it after two or three years 

     due to soil exhaustion, when they sold whatever rights they had to a rancher who then planted the already cleared 

   areas with pasture grass. In other cases, ranchers allowed small farmers to plant annual crops on their lands with 

the proviso that they sow pasture grass before the harvest, this being a nearly costless means to clear forests and

establish pastures. 

  Land effectively employed for such purposes includes the following categories: annual and perennial crops, 

planted pastures, reforested and fallow lands. 	 -- 
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Table 4 
Legal Amazon: Agropastoral Land Use, 1975-85 

LAND AREA USED 
YEAR - GROWTH RATES 

1975 1980 1985 75-80 80-85 75-85 

IN KM2  MILLION 78.56 103.88 115.36 32.23 11.05 46.84 

SHARE OF AMAZON (%) 15.69 20.75 23.04 - - - 

OUT OF WHICH, % IN: 
• ANNUAL CROPS 0.52 0.87 1.00 67.5 15.2 92.9 

• PERENNIAL CROPS 0.07 0.16 0.19 126.6 19.6 171.1 

• PLANTED PASTURES 1.43 2.67 3.82 13.4 6.14 43.3 

• PLANTED FORESTS 0.02 0.05 0.04 118.1 -18.5 77.7 

• FALLOWLANDS 0.05 0.57 0.74 942.0 29.2 1246. 

• NATIVE PASTURES 4.53 5.13 4.82 86.6 43.3 167.3 

• NATIVE FORESTS 7.05 9.25 9.31 31.3 0.6 32.0 

• IDLE PRODUCTIVE 2.02 2.05 1.98 1.3 -3.1 -1.8 

• INAPPROPRIATE n.a. n.a. 1.14 1 - - - 

SOURCE: MGE. Obs.: n.a. = not available. 

  
The relative importance of pasture lands suggests cattle raising is the main source of 

   Amazon deforestation. Although the primacy of this source is evident from the statistics, 
figures could be biased to the extent that people tend to claim idle lands (whether deforested
or not) as pastures to avoid any penalties for failure to make land improvements. This pioy 

   
is facilitated by the malleability of land requirements in extensive practices of cattle raising. 
Thus lands categorized as pastures are effectively used as a form of ensuring property rights, 
even though they may never have actually been used for grazing. 

 To conduct the detailed analysis presented here, we rely primarily on IBGE census 
data, which may be shown to represent adequate consistency with physical interpretation of 
deforested areas. We were able to compare deforestation estimates derived from satellite 

   images by INPE with those obtained from agropastoral land uses surveyed by IBGE. Figure
4 compares Lorenz Curves for the geographic concentration of deforestation according to 
JBGE and INPE estimates for a sample of Amazon municipalities; the former with two 

   alternatives, one including and the other excluding native pastures. The figure suggests that 
the IBGE estimate including native pastures does not correspond with the physical
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interpretation of cleared areas,' 2  but that the estimate using planted pasture areas closely 

 accompanies the INPE observations. 

Unfortunately, neither INPE nor IBGE estimates allow the identification of specific 

  sources of deforestation other than agropastoral activities. The only exception, in the case 
of INPE, is the contribution of large hydroelectric projects (namely Tucuruf, Samuel, 
Balbina, and Curua-Una) which in 1989 together amounted to 482,700 ha. in area flooded 

  for reservoirs, which only represents one percent of the Legal Amazon territory. 
Individually, Balbina (AM) contributed with 239,900 ha., and Tucuruf (PA) with 192,600 
ha. (INPE, 1992), the other two reservoirs being of comparatively negligible scale. 

 In regard to timber extraction, the scanty evidence available refer to yoltrms. of:. 
output and not to cleared areas. Table 5 demonstrates that the gross value of wood, - 

   fuelwood and charcoal extracted in the Legal Amazon during the 1975-85 period represented JJJ 

   a fairly constant share of total agropastoral output valueof the region, exhibiting a slight 17 

increase from 32 percent to 39 percent of total crop output over the decade. There is a linear 
relationship baween agropastoral output and timber extraction, although it is possible that ' 

  more land has been cleared than converted to productive agropastoral uses at the frontier 
during the 1980s. 13 This evidence suggests that some logging and fuelwood consumption, 
although mainly a side-effect of the process of agricultural land conversion, may possess a 
dynamic of its own. Wood extraction over the past decade has remained a major contributor 
to rural income in the Amazon, accompanying the near tripling in real agricultural product. 

Despite the growing importance of wood products to gross income, 'fibkevdT, the 

  probability that land initially logged over is then allowed to return to permanent forest use 
is quite small. Furthermore, researchers have found that the potential for recovery of 
original forest biodiversity after massive clearing and degradation is slim indeed (UhI et al., 

   1990). There is no known natural forest concession in the Brazilian Amazon managed for     sustained yield of timber. According to Rankin (1985), only a few hundred hectares in the
   entire region have been subject to sustained management and then only for experimental 

purposes. The concept of sustained management of non-timber forest products has become  increasingly accepted.' 4 

12 For this study, the following classification was used: crop areas (both annual and perennial), planted 

pastures, fallowlands and idle productive lands are considered deforested areas, while native pastures, forests, and 

inappropriate areas are treated as forested. Native pastures is an ambiguous category since EBOE surveys can be 

   

	

 referring in this case either to the original vegetation or to the characteristics of the (non-cultivated) secondary 

regrowth of vegetation in deforested areas. 

13 

    
It is important to discriminate the shares of this proportional growth due to changes in the relative prices of 

agricultural versus forest products and that due to actual growth in output. The decline in 1980 was possibly due 
to a drop in the relative prices of timber products as compared with crop values, since the growth in output of timber 

products has been fairly constant over this period. 

 14 As of November 1988, there were over 22,000 km 2  in existing or proposed extractive reserves (Fearnside, 

1989). Since that time, an additional 9,000 kin 2  were added through establishment of the Chico Mendes reserve in 

Xapuri, Acre. The existence or proposal of extractive reserve establishment indicates that forest dwellers are already 

   occupying these areas for non-timber forest product extraction. The extent to which such reserves constitute 

sustainable options for forest management in the Amazon remains an open question which we will not examine here. 

  



(1) WOODA (2) Cgops (1)1(2) 

1975 	155,017 483,300 0.32 

1980 	183,811 724,752 0.25 

1985 	459,267 1,190,160 0.39   
0.21 

3.20 
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Table 5 
Value of Timber Output Compared with Crop Value 

North Region and Mato Grosso (constant 1980 US$000) 

SOURCE: IDGE, (1) Statistical Yearbook (various yrs.); (2) Agropastoral 

Census (var. years); . Ons.: A  Includes the sum of roundwood, charcoal and 
ftzelwood value reported by agricultural establishments. Includes the sum of 
annual and perennial crop output value. 

   
There are no significant commercial timber plantations in the Amazon region aside 

   from the controversial Jari Florestal e Agropecuária enterprise planned for 100-200,000 ha. 
Gmelina, Pinus and Eucalyptus (Rankin, 1985). 	Despite optimistic proposals for 
sequestration of carbon through massive tree planting schemes such as the program for 

  environmental reforestation - FLORAM (Centro de Estudos Avançados, 1991), and for 
charcoal iupply in the Carajás corridor,' 5  it is unlikely that major reforestation efforts will 
prove to be economically viable in the near future in the Amazon. We have hence restricted. 
the remainder of the discussion in this study to agropastoral expansion. 

   
IV. Land Occupation Patterns and Original Vegetation Cover 

This section analyzes the relationship between the original vegetation cover and major 
dimensions of land occupation patterns, including agropastoral land uses, the size distribution 

  

	

 of establishments, and tenure patterns within the region. For this purpose, characteristics of 
agricultural establishments are compared between "forested" and "non-forest" areas, as 
defined in Section I, above. 

 Table 6 presents evidence on agropastoral land use for Forested and Non-forested 
   municipalities. The figures show that patterns of occupation do not differ substantially 

beyond confirming that uncleared areas of rural establishments in Forested municipalities tend 

 IS A proposal by Companhia vale do Rio Doce to plant 1 million ha. in eucalyptus was withdrawn from the 
Pilot Plan for Sustainable Development in the Amazon, at the insistence of environmental groups. - 

  

  Use of wood for charcoal production, which relies mostly on waste from lumber 
mills, is also closely linked with agricultural land conversion. Over recent years there has 
been a considerable increase in charcoal production for iron smelting particularly in the 
Carajás railroad corridor in eastern Path and northwestern Maranhao, a small portion of 
which may have been due to land clearing specifically for charcoal. 
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to be mainly native forests, while uncleared ares are predominantly native pastures in 

 Non-forested municipalities. 

The figures at the bottom of Table 6 show that the geographical density of mral 

   establishments is significantly higher in Non-forested municipalities (over 40 percent of total 
geographic area lies within agricultural establishments) than in Forested municipalities (16 
percent). It is possible to suggest that, due to the differential costs of clearing, non-forested 

   
areas have been the preferential direction for the advancement of the economic frontier. 
However, it also reflects the fact that Forest municipalities tend on average to be far larger, 
and their settlement more recent, so that the land area so far dedicated to agriculfure tends 

 to be less. 

Table 6 
Legal Amazon: Agropastoral Land Usc, 1985 

 According to Original Vegetation Cover 

AGROPASTORAL 
LAND USE 

MUNICIPALITIES WITH ORIGINAL 
PERCENT OF RURAL ESTABLISHM73.T8E4  

NON-FORESTED 	FORESTED 

• ANNUAL CROPS 5.09 3.84 

• PERENNIAL CROPS 0.34 1.32 0.46 

• PLANTED PASTURES 11.43 18.04 15.72 

• PLANTED FORESTS 0.04 0.21 0.55 

• FALLOWLANDS 3.01 4.07 4.07 

• NATIVE PASTURES 41.58 5.63 28.55 

• NATIVE FoRESTS 19.38 55.31 32.54 

• IDLE PRODUCTIVE 12.46 8.22 8.45 

• INAPPROPRIATE 6.66 3.35 5.82 

TOTAL 100.00 100.00 100.00 

AS % GE0G. AREA 40.85 15.68 18.93 

SOURCE: IBGE, Sinopse Prelirninar do Censo Agropecuthio de 1985. Obs.: Forested (>75%) 

and non-forested (<25%) and intermediate (between 25% and 75%). Percent of geographic area 

refers to proportion of total area in municipality occupied by rural establishments. 

The proportion of establishment area effectively in use for productive purposes is 
greater in Forested municipalities (27.5 percent) than Non-forested (19.9 percent). This 
difference is primarily due to land area dedicated to planted pasture, somewhat higher in the 
Forested municipalities. The probable rationale for the larger share of lands in production 
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in Forested municipalities is the need to convert native forests to pastures -- which contrasts 

   with the possibility of using native pastures in Non-forested municipalities. Forest clearing 
for pasture may also reflect the previously described strategy to ensure property rights 
through "improvements". 

 In contrast to their inferior share of area-dedicated to planted pastures, Non-forest 
municipalities show a slightly higher proportion of farm area in annual crops. Likely reasons 

   for this pattern of specialization include the greater adequacy of Non-forested (chiefly 
savanna) soils for annual crops such as soybeans, once adequately fertilized and limed, as 
well as their better structure, suitable for mechanized tillage operations, which facilitate 

 extensive agriculture. 

Two other important dimensions of land occupation patterns are the size of rural 
establishments and their land tenure arrangements. These dimensions are especially 

  

	

 important for their implications toward agricultural policy, in particular in those aspects 
related to agrarian reform and incentive mechanisms. 

 Table 7 presents cross-tabulations of land use patterns and the size distribution of 
rural es tablishments for the states of the "old" North Region and Mato Grosso. 16  For this 
purpose data on the size of area of rural establishment were grouped in three major 

  

	

 categories: small (less than 100 ha.); medium (between 100 and 500 ha.); and large (area 
greater than 500 ha.). 

The Figures in Table 7 show that small establishments are specialized in crop 

   production (13.8 percent of land area) while the medium and large operations are specialized 
in livestock ranching (between 13.6 and 14.7 percent of land area devoted to planted 
pastures). Nevertheless, even the smaller units occupy a substantial share of total area in 

   planted pasture, nearly equivalent to that in annual crops, suggesting that livestock is an 
intrinsic aspect of agricultural production strategies among all strata of Amazon producers.' 7
It is disturbing to note that large establishments not only occupy the vast majority of land 

   within agricultural establishments in the Legal Amazon (73.6 percent) but are also those
which proportionally show the least area proportionally devoted to forest reserves and the 
highest proportion of idle productive land.' 8  Evidently, whatever policy hopes to deal with 
the problems caused by deforestation must address land concentration as well. 

  
   

16 Unfortunately, these data are not available at municipal level, therefore precluding presentation of such tables 

for the entire Legal Amazon. 

17 There are good reasons for the importance of cattle production to smaliholders, which include their 

   representing a form of savings that can be conveniently liquidated as need arises, and their relative ease of marketing 

unaffected by seasonal road conditions -- when necessary, cattle can walk to market (Hecht, 1991) 

As has been noted previously, however, the categories of 'native pasture", "native forest" and "idle 

   productive" lands tend to overlap a great deal, thus distorting the capacity to characterize land use based on these 

data. 
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Table 7 
Agropastoral Land Use by Size Distribution 

North Region and Mato Grosso: 1985 
(Percent of Rural Establishment Area) 

FFLAAGROPASTORAL 
ND USE 

SizE oP RURAL ESTABLISHMENTS 

SMALL 	MEDIUM 	LARGE 

• ANNUAL CROPS 10.16 5.10 2.04 

• PERENNIAL CROPS 3.63 1.48 0.27 

• PLANTED PASTURES 9.76 14.69 13.57 

• PLANTED FORESTS 0.06 0.05 0.24 

• FALLOWLANDS 6.61 3.23 0.76 

• NATIVE PASTURES 4.18 8.29 16.33 

• NATIVE FORESTS 55.73 60.21 38.39 

• IDLE PRODUCTIVE 9.87 6.97 28.41 

TOTAL 100.00 100.00 100.00 

AS % GEOG. AREA 12.4 14.0 73.6 
  
  
   
  
  

SOURCE: JBGE. Obs.: "Small" refers to establishments less than 100 ha in 
size; "Medium" to those between 100 and 500 ha. and "Large" those over 500 
ha. Percent of geographic area refers to proportion of total area in municipality 
occupied by rural establishments in size category. 

The tendency in areas of colonization has been toward aggregation of smaller units, 

due to Colonist failure and speculation, but there is also some evidence of break-up among 

the large properties. At an aggregate scale, from 1975-85, the distribution of land showed 

a slight improvement, with the smallest units increasing from 10 to 13.6 percent of total land 

in agriculture in the region, but also increasing in average size from 17 to nearly 24 ha. The 

average area in large properties declined, although their size (3,300 ha) remained over 100 

times that of smaliholders (Table 9). 

 Land tenure patterns show that the majority of lands are occupied by their owners 

(86.5 percent), on lands over 500 ha. in size. In the smaller size categories, there are 

proportionally more squatters (25 to 27 percent) than renter or sharecropper categories, 

  which are the least expressive in the Legal Amazon region, jointly accounting for only 3 

percent of total land occupied (Table B). The ready availability of land and the consequent 

lack of land markets in the region are the obvious explanation for the limited prevalence of 

    
renting or sharecropping, as well as for the considerable importance of squatting even in the 

medium size category. Since, in this context, land clearing is a legitimate mechanism to 
claim property rights on land, squatters have an incentive to deforest beyond what is required 
for immediate productive purposes, and then leaving this land fallow (Table 10). 

  
  



Table 8 
Size and Land Tenure Patterns of Rural Establishments 

North Region and Mato Grosso: 1985 
(percent share of area in rural establishments) 

LAND TENURE SIZE OF RURAL ESTABLISFII%4ENTS 

SMALL MEDJUM LARGE 	TOTAL ARRANGEMENTS 

OWNER 67 68 95 87 

RENTER 4 5 1 2 

SHARECROPPER 2 2 I 1 

SQUATFER 27 25 3 10 

TOTAL 100 100 100 100 

   
  

   

   SOURCE: IBGE. Ohs.: "Sinai!" refers to establishments less than 100 ha in 
size; 'Medium" to those between 100 and 500 ha. and "Large" those over 500 

ha. 

Table 9 
Area and Number of Agropastoral Establishments 

North Region and Mato Grosso: 1975-85 

- 	 1975 	1980 	1985 

AREA (000 HA) 40,588 	56,054 	56,247 

LARGE 
NUMBER 9,287 	15,694 	16,910 

AVERAGE AREA (HA) 4,370 	3,572 	3,326 

AREA (000 HA) 7,807 	11,875 	13,944 

MEDIUM 
NUMBER 52,256 	72,313 	89,645 

AVERAGE AREA (HA) 149 	164 	156 

AREA (000 HA) 5,658 	8,185 	11,057 

SMALL 
NUMBER 331,567 	381,937 	466,982 

AVERAGE AREA (HA) 17 	21 	24 

SOURCE: JBGE. 
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The characteristics of rural establishments are cross tabulated in Table 10 with major 

  land uses within those establishments on a regional level. We observe here that property 
rights and associated economic incentives have played some role in directing economic 
activities toward specific land uses. Landowners are more likely to dedicate a significant 

  share of land to planted pasture (16.8 percent), renters to annual crops (16 percent), while 
sharecroppers have more incentive to manage perennial crops than any other category of land 
occupant. These may not be sharecroppers in the traditional sense of sharing both in 

 
investment and output. Perennial crop operations are typically managed by hired laborers 
who earn a share of the crop as a payment. The distribution of land uses among native 
pastures, forests and idle productive land shows that all tenure categories retained over 75 
percent of lands out of effective use in 1985, although the distribution among specific use 
categories differs somewhat. 

 Table 10 
Agropastoral Land Use and Land Tenure: 

North Region and Mato Grosso - 1985 

AGR PASTORAL O 

LAND USE 

PERCENT OF RURAL ESTABLISHMENT AREA 

OWNER 	RENTER 	SHARECROP 	SQUATtER 

• ANNUAL CROP5 3.79 15.94 6.67 5.32 

• PERENNIAL CROPS 0.93 0.98 5.65 1.44 

• PLANTED PASTURES 16.81 3.35 5.31 4.93 

• PLANTED FORESTS 1.46 0.03 0.06 0.04 

• FALLOWLANDS 1.92 0.79 2.57 4.06 

• NATIVE PASTURES 19.30 11.23 4.16 6.83 

• NATIVE FORESTS 44.43 64.86 73.90 70.51 

• IDLE PRODUCTIVE 11.35 2.82 1.69 6.87 

TOTAL 100.00 100.00 100.00 100.0 

AS % GEOG. AREA 86.5 2.0 1.14 10.4 	11 

SOURCE: IBGE. Ohs.: Establishments whose tenure categories was not reported were eliminated 

from total. 

  
  
  
  
  
  
  

With regard to the distribution of tenure categories among forest cover types, the only 
significant contrast is found in the significantly higher proportion of squatters in Forested and 
Intermediate areas of 15.7 percent and 11.8 percent, respectively, while this proportion was 
only 4.0 percent in Non-forest municipalities. This reflects longer-term settlement patterns 
in Non-forest areas, and the consequent aggregation of squatter units into titled properties, 
or recognition of land rights through agrarian reform processes. 
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 V. 	The Determinants of Agropastoral Productivity 

This section analyzes the determinants of factor productivity in major agropastoral 

    
activities in the Legal Amazon region. The ultimate objective is to obtain estimates of labor 
and land requirement coefficients for these activities taking account of structural 

   characteristics of municipalities, including the sfructure of production, the vegetation cover, 

    
the size distribution of establishments, and land tenure conditions. 

Unfortunately, data on labor employment are not distinguished by major agropastoral 

   land uses. Total employment in agriculture by municipality was the only information 

   available. In consequence, labor productivity is restricted to an aggregate measure defined
as the relation between the real value of total output (including outputs from forest product 
extractivism, as well as from agriculture and stock raising) and the number of workers 

   employed in rural establishments. Table 11 shows that labor productivity in 1985 was 
significantly higher in "non-forested" areas. 

 Table 11 
Employment and Labor Productivity in Rural Establishments, Legal Amazon: 

"Forested" and "Non-Forested" Areas, 1985 

OUTPUT VALUE EMPLOYMENT LABOR PRODUCTIVITY 
(CR$ MILLIONS) 	(ThOUSANDS) 	(CR$ 1000/WORKER) 

NON-FORESTED 	2,990 	 748 	 3,994 

FoRESTED 	 5,097 	2,990 	 1,704 

ALL AREAS 	 8,726 	4,227 	 2,064 

SOURCE: IBOE. Ohs: Figures do not add up due to elimination of "Intermediate" land cover 

class from this tabulation. 

Data on land employment are distinguished according to major agropastoral uses, thus 
making it possible to define land productivity indices for major annual crops (rice, beans, 
maize, cassava, soybeans, and wheat), perennial crops (coffee, cacao, pepper, orange, 
banana, sugar cane), and for cattle raising. 

For cattle raising, we define two alternative measures of range productivity, one 
including and the other excluding "native pastures" from the land area under consideration. 
In both of these measures, productivity is defined as the relation between size of cattle herd 
and the area of pastures. Figures in Table 12 show that, due to extensive cattle raising, 
productivity is obviously higher when natural pastures are excluded. Another obvious 
evidence is the relatively high comparative advantage of planted pastures in "non-forested" 
areas. The reason is probably due to the the more extensive use of natural pastures in 
"non-forested" areas. Time trends, however, show that these differences tend to decrease 
both in forested and non-forested areas, when measures are restricted to plantedpastures, but 
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   increase when natural pastures are considered. An explanatory hypothesis could be the 

   adoption of less extensive practices of cattle raising, as well as the effects of overgrazing. 
Note, however, that planted pasture productivity does not decline in forested areas. 

 Table 12 

Cattle Herd, Pasture Area and Land Productivity in Cattle Raising 

"1Forted' u  and "Non..Forested" areas, Legal Amazon: 1975-85. 

NON-FORESTED FORESTED ALL AREAS 

INCL. EXCL. INcL. EXCL. TNCL. EXCL. 

CA1TLE HERD 
(THOUSAND) 1975 5,708 5,708 2,552 2,552 9,390 9,390 

1980 7,752 7,752 7,426 7,426 15,220 15,220 

1985 9,186 9,186 7,811 7,811 18,998 18,998 

PASTURE AREA 
(THOUSAND HA) 1975 21,454 3,783 4,631 2,874 29,813 7,154 

1980 26,154 6,066 8,585 6,327 39,044 13,346 

1985 26,634 8,590 7,811 12,077 43,246 19,126 

PRODUCTJVITY 
(HERD/HA) 1975 0.27 1.51 0.55 0.90 0.31 1.31 

- 1980 0.30 1.28 0.62 0.95 0.39 1.14 

1985 0.34 1.07 0.65 0.85 0.44 0.99 

SOURCE: IDGE. Ol,s. md. = includes natural pasture; Excl.= Excluding natural pastures. For the definition of 

"forested" and "non-forested" areas, see text. Due to the "intermediate" category, figures of "forested" and 

non-forested" areas do not add up to totals. 

Table 13 shows productivity measures for aggregate categories of agricultural 
products,divided into annual, perennial and total crops. Productivity is defined as the real 
value of output in each category (deflated by the price index of major crops in the same 
category) divided by the area of land employed in the respective category. 

 Figures in Table 13 show that, for the Amazon region as a whole agricultural 
productivity increased over 4.9% p.a. in the 1975-80 period, but slowed down to 1.6% p.a. 

   in the 1980-85 period. The increase in productivity was especially strong for temporary crops 
in "forested" areas, where growth reached nearly 10% p.a. over the 1975-80 period, 
undoubtedly reflecting opening up of inviolate frontier lands. 

   - 
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Table 13 

   Output, Crop Area, and Land Productivity for Major Categories of Agricultural 
Crops in "Forested" and "Non- Forested" Areas, Legal Amazonia: 1975-1985 

NON-FORESTED - 	 FORESTED ALL AREAS 

Temp Perm Total Temp Perm Total Temp Perm Total 

CROP OUTPUT 
(Cr$ milliont) 	1975 582 111 736 1531 698 2098 2347 860 3132 

1980 1601 187 1908 3142 1550 4476 5223 1815 6970 

1985 2821 168 2989 3247 1850 5097 6543 2183 8727 

CROP AREA 
(thousand ha) 1975 818 79 897 1506 237 1744 2599 341 2944 

1980 2052 144 2197 1931 581 2512 4354 781 5135 

1985 2656 170 2826 1988 705 2693 5015 934 5949 

PRODUCTIVITY 
(Cr$000'/ba) 	1975 711 1412 820 1016 1945 1203 904 2496 1064 

1980 780 1295 868 1627 2664 1781 1199 2324 1357 

1985 1062 986 1057 1633 2623 1892 1304 2336 1466 

SOURCB: II3GE. Obs.: Temp. = Temporary crops; Perm. = Permanent crops. For the definition of "forested" and 
"non-forested"areas see text. Due to the "intermediate" category figures of "forested" and non-forested" areas does 
not add up to totals. Differences in deflator explain the same problem for summation across crops. Values are 
in 1985 constant Cruzeiros. 

  
For individual crops, we define productivity as physical units of output per crop area. 

  Estimates are presented in Table 14. Productivity was somewhat better for most subsistence 
and cash crops in Forest areas, although soybeans performed slightly better in Non-forest 
soils, where they have in consequence been planted on over double the area. Initial fertility 

  after clearing of Forest soils appears to have been an important factor, explaining a 
difference of nearly 10 tons per ha in sugarcane, and nearly 4 tons per ha in cassava. The 
exhaustionof these soils after continuous cropping would tend to result in a decline in these 

   productivities over time. 

Finally, Table 15 present regression results which explain the differences of 
productivity among Amazonian municipalities based upon structural characteristics such as 
their structure of production, vegetation cover, size distribution of establishments, and land 
tenure conditions. 
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Table 15 
Regression for Agricultural Productivity in the Legal Amazon, 1985 

ALL AREAS NON-FOREST FOREST INTERMEDIATE 

CONSTANT 7.09** 7.12*t 6.51fK 7.04** 

(0.22) (0.74) (0.73) (0.44) 

LABoR/LAND 0.30** 0.15* 0.41** 0.09** 

(0.05) (0.09) (0.09) (0.09) 

Ave. HERD SIZE -0.03 0.28 0.008 -0.09 
(0.03) (0.18) (0.04) (0.05) 

Ave. ESTAB. SIzE -0.005 -0.24 -0.003 0.02 
(0.04) (0.19) (0.06) (0.07) 

MARKET INTEGR. 0.21 -0.49 0.52** 0.77** 

(0.16) (0.39) (0.25) (0.30) 

LAND CONCENTR. -0.13 0.46 -0.48 -1.83 
(0.70) (1.07) (1.30) (1.35) 

SHARE SQUAnERS 0.43** 0.25 0.53** -0.30 
(0.16) (0.47) (0.21) (0.32) 

DI5T. STATE CAP. -0.15 0.45** 0.16 -0.34 
(0.11) (0.22) (0.15) (0.22) 

DIST. FED. CAP. 0.20** 0.45** 0.55 -0.06 
(0.05) (0.19) (0.11) (0.04) 

SHARE OF FOREST 0.08 -1.10 -0.14 -0.03 
(0.11) (0.76) (0.65) (0.42) 

DENS. PAVED RD. 
3 • 33** 14.66** 3.71** 3.35 

(1.15) (5.07) (1.37) (2.22) 

DENS. NON-PAVED -0.87 1.37 -0.44 1.36 
(0.92) (1.94) (1.19) (2.30) 

DENS. RIVER -2.00 1.35 -2.56 -3.12 
(2.43) (10.3) (2.92) (4.60) 

R2  ADJ. 0.34 0.34 0.29 0.54 

RMSE 0.55 0.46 0.58 0.33 

N.OaS. 304 66 190 46 

   Source: Author's estimates. Obs.: Standard errors are in parentheses. RMSE = Root Mean Square Error. 

N.Obs. = sample size. Logarithms were taken in the cases of productivity, labor/land ratio, average herd size and

   average farm size; integration to markets, land concentration and squatters are percent shares; distances are in 
thousand km.; and roads and rivers are geographical density (divided by geographical area of municipality). 
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The dependent variable in all the regressions is the productivity of agriculture 

   (including both annual and perennial crops), defined as the relation between the value of 
output and crop area, in 1985. 

 The explanatory variables in the regression are: 

• the land/labor ratio measured by the relatio&between total employment of labor and total 
crop area in the municipality, introduced to capture the effects of diminishing returns in 

 agricultural production; 

  . the average size of agricultural establishments, a measure of scale economies; 

• the average size of cattle herd, measuring the importance of alternative employment of 

land and/or labor; 

 • integration to product markets, measured by the percent share of total production 
destined for industrial or commercial uses (as opposed to output consumed within the 

 establishment) in the total value of output; 

• land concentration, measured by the percent share of large establishments (greater than 

   
500 ha.) in the total number of establishments in the municipality; 

• the percent share of squatters in the total number of establishments, as a proxy for 
   institutional conditions related to property rights in land; 

• distance to State and Federal capital, expressed in thousand km., as proxies of access 
to local and national markets, respectively; 

 • vegetation cover summarized by the percent coverage of forests (including categories of 
dense, open and ecological transition) in the municipality; 

• finally, transport conditions are represented by the proxies of geographical density of 

paved and non-paved roads, as well as by the geographical density of rivers (having 
class "A" navigability) 

 All the variables refer to municipalities of the Legal Amazon, in 1985, and logarithms 
   were taken in the case of productivity, land/labor ratio, average size of herds and average 

size of establishments. 

Naturally, the model is not able to explain a large portion of the variance in cropland 

  
productivity, much of which has to do with soil and climatic conditions at an establishment 
level not measured by these variables. However, the effects of some variables are 
statistically significant. For the Amazon region as a whole, the labor/land ratio is the most 

 important determinant of productivity. An increase of one percent in the labor/land ratio 
         es land productivity by 0.3 percent. However, there are significant differences in the 

value of this parameter between forested and non-forested areas. 

   - 
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Other important determinants of land productivity are the distance to the federal capital, 

   the density of paved roads, and the share of squatters in the municipality. On the other hand,
factors like the average size of herds, the average size of establishments, land concentration, 

    and the share of crops marketed seem to have no clear effect on productivity. 

 The more distant from the federal capital the municipality is located, the higher 
productivity tends to be. Each additional thousand kilometers increases productivity by 0.2 

   
percent. The reasons behind this geographic effect are not imediately obvious. Differences 
in the type or fertility of soil in more distant and recent settled areas is suggested as a 
possible explanation. On the other hand, it is interesting to note that distance from the state 

   capital has the opposite effect, though estimates are not significant at reasonable levels of 

   confidence. Probably, the latter distance is a proxy for the more profitable and/or productive 
crop mix of areas close to markets. 

  The higher the density of paved roads in the municipality, the higher are its productivity 
leve ls. Thus, each additional kilometer of paved road per square kilometer of geographical 
area leads to a 3.33% increase in producitivity. This is probably due to the fact that paved 

  
roads acts as a proxy for the more intensely urbanized areas, or for market integration. Note 
that the density of non-paved roads does not seem to have a significant effect on agricultural 
productivity, perhaps due to the fact that such roads are largely impassable in the harvest 

   
season. 

Finally, the share of squatters in total rural establishments in the municipality has a 
strong negative effect on productivity. One additional percentage point of squatters leads to 

  a decrease of 0.43% in productivity. A plausible hypothesis could be the incentives for the 
adoption of more extensive agricultural methods as a mechanism of granting property rights 
in larger tracts of land. Squatters also face institutional barriers to credit and tend to be 

   located in areas least accessible to markets. 

Results for Forested and Non-Forested areas show important differences in the size and 

  statistical significance of the effects of different factors. Firstly, the value of constants show 
that, independent of all other factors, productivity tends to be higher in Non-Forest areas, 
though the differences are not strongly significant. Secondly, the elasticity of output in 
relation to labor tends to be lower in these areas. In Non-Forest areas, moreover, the 

  average size of herds (closely followed by average farm size) is the most important factor 
in the explanation of the variance of productivity (highest standardized estimates). On the 
other hand, in Non-Forest areas, squatters and the degree of market integration are not 

  significant factors for the explanation of productivity, in contrast to the Forest areas. 
Finally, variables related to distance and transport condition show stronger effects in 
Non-Forest areas. 

 The differences above are probably related to soil conditions and, as a consequence, to 
the greater specialization of Non-Forest areas in cattle raising activities, as well as in less 

  labor intensive agricultural crops. The technological characteristics of these activities tends 
to increase farm area with no increase on land productivity in agriculture; they also tend to 
reduce the linkage of farming activities to markets, thus decreasing the importance of the 
latter as a determinant of productivity. Furthermore, cattle raising tends to show a stronger 

  



pie 

complementaritY to cropping activities and, finally, the less labor intensive techniques tend 

to reduce the elasticity of output to employment. 

VI. Wood Removal 

The average volume of timber per unit area in "non-forest" and "forested" 

municipalities has been estimated in cubic meter wood equivalent based on broad categories 

of vegetation from the specialized literature as shown in Table 16, below. For analytical 

purposes, we have taken estimates from the range of figures presented from forest inventories 

reported in the literature, and applied these to these broad vegetation types in the Legal 
Amazon to estimate total original standing wood volume, and total volume removed due to 

land use conversion from 1980-85. 

Table 16 
Estimated Timber Volume in Natural Forests, Legal Amazon 

INVENTORY SOURCE FOREST NON-FOREST 

RADAMBRASIL (IBGE, VAR.)" 107.6 m3/ha 72.4 m3/ha 

FAO (1985) 114.0 m3/ha 63.0 m3/ha 

BROWN ET AL. (199 1)" 156.9 m3/ha n.a. 

ESTIMATED AvERAGE 133.9 m'/ha 67.7 m3/ha 

& Data refer to total mean volume per ha. of standing wood in commercial categories. Forested 
municipalities refer to the following map sheets: Belém, AraguaialTocantins, Macapá, Tapajds, 
Santaréin, Tumucumaque, Rio Branco. lça, Juruá, Porto vetho, Purus, Manaus. Non-Forested: 
Boa VistaiRoraima, Pico da Neblina, Javari/Contamana, Guaporé, Juruema. 

b Data refer to Radambrasil estimates for the North region, with Forested municipalities 
represented by Broadleaved Forest (category NI-ICI) ,with DAP>30 cm, and Non-Forested by 
Productive Woodlands of C'errado formation. (category NHO), with DAP> 10cm. 

o Data refer to average volumes from a range of inventories carried out in the Latin American 

tropical forest area. 

 To derive an estimate of approximate wastage, Table 17 compares the average annual 

output volume of roundwood, charcoal and fuelwood production for 1980-85 in wood 

equivalent volume with estimates of the areas cleared annually in each Amazon state.' 9 

19 Annual deforestation rates were derived using the formulation proposed in SERÔA DA MonA AND MAY 

(1992), which calculates deforestation in inter-censal years due to agropastoral expansion as [(A, + , - F,,) - (A 1  - F)1, 
where A, = area in agricultural establishments, and F, = native forest area within such establishments. 
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   According to previous studies, it has been estimated that the volume actually commercialized 

   (VAC) as being about 25 m 3  per ha. in the North region, or about 20 percent, considering
extraction of 30 to 35 merchantable species. This is consistent with the average commercial 

        	utilization rate of 18.8 percent of deforested timber derived from the above analysis. 

  

	

 However, the areas actually exploited tend to be limited to only five or six species, 

contributing between 5 and 10 in3  per ha. This would tend to result in far lower estimates 

   for wood utilization than those derived in Table 17. One explanation is the lack of     
 

consideration of fuelwood and charcoal in these market figures, although these uses in some 
states are even more substantial than roundwood extraction. 

 Table 17 
Wood Removed due to Agropastoral Expansion and Commercial Timber Output 

North Region and Mato Grosso: 1980-85 average 

1980 - 1985 AvERAGE TIMBER 

EQUIV. 

(0OOM') 

(T) 

TIMBER 

REMOVED 

(000 M" 

UTILIZ- 
ATION 

RATE ItOUNDWOOD 

(1000 M' 

FUELWOOD 

(1000 M' ) 

CHARCOAL 

ACRE 171.0 1,250.4 2,342 864.9 1,807.4 47.9% 

AMAPA 594.2 312.6 710 756.1 8,214.5 9.2% 

AMAZONAS 739.2 3,346.1 5,646 2,457.4 n.a. n.a. 

PARA 13,087.7 4,454.9 25,335 15,517.9 67,104.9 23.1% 

R0ND6NIA 787.6 118.8 3,096 871.8 14,693.4 5.9% 

RORAIMA 40.6 64.0 35 72.9 n.a. n.a. 

MATO Gkosso 750.7 3,310.0 706 2,411.3 30,333.2 7.9% 

TOTAL 16,171.0 12,956.8 37,869 22,952.3 122,153.4 18.87o J . 

   SOURCE: Author's estimates, based on data in Tables I and 16, IBGE, 1980 and 1985 Agricultural Census: annual 

change in native forest in agricultural establishments; 1980-85 Statistical Yearbooks: timber extraction volumes. 

  
Obs: It is estimated that charcoal constitutes 25 percent of wood equivalent by weight, and 50 percent by volume. 

Fuelwood, usually measured in steres (1 in3  stacked wood), is adjusted to wood equivalent at 50 percent of fuelwood 

volume. n.a. = agricultural establishment land use shows increase in forested areas, inconsistent with timber extraction 

statistics. 
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   VII. Conclusions 

This study has provided preliminary sub-regional estimates of land use change due 
      to agropastoral expansion in the Legal Amazon region, and the relationship between these 

 

changes and both agricultural productivity and timber removal. To the extent feasible, the 
        ch has further disaggregated this analysis to characterize the form of occupation of 

areas originally forested and of non-forested areas, defined acccording to Brazilian vegetation 

  formations predominant in the Legal Amazon, on a municipal level. Although this unique 
data source provides a more comprehensive picture of the sources of land use change, it is 
impossible to correlate vegetation characteristics with types of establishments and specific 

  

	

 
land uses on the basis of municipal census data. To further refine these estimates would 
require a survey of individual properties and their precise land use structure in relation to 
original vegetation cover characteristics. 

 For the Legal Amazon region as a whole, we have found that agricultural occupation 
rates are significantly higher in the Non-forested areas, a tendency which is reinforced by 
the difficulties of settlement in the dense tropical forest. Nevertheless, crop producitivities 

         her in the Forest municipalities, at least during the period of initial settlement. This 
attraction is offset by the labor requirements of land clearing and the far more difficult access 
to markets. This can explain the conversion of croplands to pastures and secondary forests 

  

	

 
after initial occupation. Planted pastures in the Non-Forest areas appear more productive 
than in Forest lands, but this is primarily due to the extensive use of native pastures, more 
prevalent in these areas. 

 Wood removal rates associated with agropastoral expansion are on the whole quite 
inefficient, averaging only about 19 percent of estimated timber volume removed by land 
clearing, even when fuelwood and charcoal production is included in the estimate. Of total 

  timber marketed in the region, the share of roundwood in total wood volume is about 70 
percent. However, this proportion is far greater in Forested than Non-Forest areas. In the 
latter, a considerable share of timber extracted for commercial purposes is destined for fuel. 

  With the growth of the steel industry in the eastern Amazon, the tendency for diversion of 
timber to fuel will increase, particularly given the improbability of investments in 
reforestation for charcoal production. 
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