?—5'759wmmﬁ¥ﬁ§
' 1/10

SOLICITACAQ DE COOPERACAO TECNICA

FONTE Extenna: JAPAO

EHTIDANE PROPOAEIME. Instituto Nacional de Pesquisas da
Amazonia

o uomﬂ‘lsiqlat “INPA

enderego; Alameda Cosme Ferreira, 1758 -- Aleixo
.CEP: 68083-000 Manaus - AM

|ol9l'qg1n: : ‘ faluar baax®
(092)642-3431 o . (092)642-1706
642--3432 , 642-3440

MANAUS -- AM
Setembro/93

e S PP SRR PR PR PEPIRE gt e

—~141-



2/10

1, 1i7ULD DO PHOJETY

“Conservagao do Meio Ambiente e Desenvolwimento do Setor
Florestal por meio de Tecnologia de Manejo Florestal em.Regime

dé Rendimento Sustentado para a Amazania Brasileira."

~.QUJETIYOS DO PNOJETD

2.1. 08JETIVO SYPERION ' : .

Demonstragao de wn modelo de manejo florestal - p011c1cll—
co ¢ de uso multiplo - _que viabilize a produgao sustentada de re
cursos madeireiros e nao madeireiros, competindo, em 1gualdade_
de condlgoes, com outras formas de uso d¢o solc amazonlco.

2.2.08JETIVO IMEDIATO

Consolidar, em escala piloto, a metodologia de pesguisas
florestais para a conservagao do meio ambiente e o desenvolvimen
to de manejo florestal em regime de rendimento sustentado para
a Amazonia Brasileira.

B RESULIADOS

a) Identificacao da’condigao atual da floresta por meio
dos levantamentos: Inventario Florestal, Inventario Dlagnostlco
da Regeneragao Natural, Estruturas Horizontal, Vertical ¢ Diamé-
trica, Topografia, solos e Hidrografia.

b) Mapas bascados nos levantamentos anteriores, combinados
com recursos do sensoriamento remoto para melhor planeaar as eta
pas seguintes.

c) Plano de manejo florestal tendo como pr1n01p103 o rendi
mento sustentado e multiplos benef1c103, visando uma polltlca
mais racional de uso do s0l0 € de sua cobertura florestal.

L)) Desenvolvimento de mctodologla de’ recuperagao de areas
degradadas {pastagens abandOnadas. projetos agrlcolas abandona—
dos, areas de exploragao de minerios etc. )

e) Plano de monitoramento amblental de proaetos de manejo
florestal para garantir o minimo de "impactos para uma maior pro-
dugao de recursos madeireiros e nac madeireiros. .
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AL JUSTIFICATIVA

JUSTIFICATIVA
DIAGNOSTICO

(1) SITUAGRO ATUAL

~ Até o final da década de 80, a cobertura florestal
original da regido amazdnica era, via de regra, substituida
Jyor projetos agropecudrios (incentivados), de mineracso e de

produc3o de energia elétrica =  praticamente sem nenhwn
embasamento técnico-cientifico. Consealientemente, poucos foram
0s projetos qQue davam - alguma garantia quanto &

sustentabilidade ecoldgica e social e, Por conseguinte,
econbmica dos mesmos. Este tipo de uso do solo resultou em uma
Area desmatada de 400 mil km2, até 1989 (¥Fearnside et al,,

1990).

Esta forma empirica de uvwso do solo, sem davida, n8o é a
melhor forma de aprovéitar os recursos naturais renoviveis de
ecossistemas t&o frageéis, complexos e heterogénecos, como os da
Amazdnia. 0O wuso inadegquado 'do solo de florestas tropicais
umidas - € responsdvel pela degragacido e/ou destruicio de
grandes extensdes de florestas da Africa, de  grande parte da
- Asla tropical e da América Central e Caribe.

Na AmazdOnia brasileira, mesmo onde houve exploracgdo
"florestal, ¢ wuso inadequado do solo também & constatado pela
super-exploragdo e sub-utilizac8o dos recursos florestais. O
aproveitamento da madeira era marginal, vindo sempre a reboque
de outros projetos de desenvoeolvimento. HNos 1NOltimos anos,
entretanto, esta atividade se expandiu wmuito, principalmente
no Sul do Pard e Ronddénia. Estimam-se que, hoje, s8o
consumidos, por ano, mais de 20 milhdes de metros ciubicos de
madeira em toras, pelas indiustrias da regido. Isto significa a
exploragdo anual de pelo menes 1 milhdo de hectares de
floresta Primdria, seletivamente e sem nenhum plano de manejo.
Ad contrédrio de menos de 10 anos atréas, a madeira deixou de
ser empecilho para os projetos de desenvolvimento e passou a
ser wum novo subsidio para os mesmes, principalmente na

agropecuaria.

Diente disso, o IBAMA passou, efetivamente, a tentar a
regulamentacio do manejo florestal vara a regido amazdnica. Fi}
primeira tentativa se deu com a Ordem de Servige 001/89- DIREN
de 1/8/89 e, a ultima, com a  Instrugd&o Norwmativa 80 de
24/9/91. Apesar de. beém—-intencionados; estes documentos, por
si, nbBo forem suficientes para introduzir a prdtica de manejo
em regime de rendimento sustentado das florestas da Amazdnia.
Tainbém ndo pode ser creditado 4 falta dé pesquisas florestais
rara iniciar a prdtica de manejo na Amazénia.
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. Revisdes comprecnsivas sobre as pesquisas florestais  que
estio sendo executadas em toda & Amazbnia (Curud-Una, FLONA de
Tapajés, Jari, Buriticupu, - Maraba,. Floresta Estadual do

“Antimari, Abufari, 2ZF-2 e Reserva Ducke) estélo disponiveis em
Pandolfo (1979), Higuchi (1881), Carvalho (1887), Yared et al.
(1988), Synnott (1989), Sovza (1989), ' Siqueira (1989), Barros
(1990) e Higuchi (1991). '

‘ Essas experiénecias inspiraram dois - sistemas
- gilviculturais para a Amazbnia, sendo um sugerido por Silva e
Whitnore (1880) . e, outro, o sistema SEL, desenvolvido  pelo
INPA (Higuchi et al., 1991a). Além desses, hé também o sistema
CELOS, desenvolvido no Suriname (Graaf e Van Rompaey, 1880).
Estes modelos s6 foram testados experimentalmente e tém.em
comum . 0s. principios dos sistemas = precursores, HMalaio e
Shelterwood Tropical, que se . utilizam da -condugdo da
regenerag¢do natural com vistas & um. manejo policiclico e dé
uso miltiplo. :

De posse das  ‘informacdes resultantes das pesguisas
florestais e solucionado o problema politico, o passo seguinte
é a iwmplementac8o de vdrias dreas . de demonstrag@o de manejo
florestal, en diferentes pontos da regidc, para. mostrar, de
forma pedagdgica, como aproveitar os produtos madeireiros e
nio madeireiros em regime de rendimento sustentado. Essas
dreas Lém que ser implementadas apenas em regifies vocacionadas
para a producdo madeireira. .-Importante também levar sempre em
conta que este tipo de atividade tem que ser participativa,
envolvendo todos os segmentos da comunidade residente, assin
como aquelas com as quais esta interage. )

{2) IDENTIFICAGAC DO PROBLEMA

As ‘questdes smbientals sf#o hoje discutidas em. todos os
niveis e em todas as partes do  planeta terra, . Depois,dos
principios  acordados na Estocolme-7T2 e, defitivamente,
consolidados pela Rio-92 (com a grande ajuda do . avango
tecnolégico des telecomunicacgdes), resta poucas dividas quanto
a conscientizacio coletiva dos povos e dos governantes scobre o
meio ambiente. No Brasil, este tema & quase sempre associado a
Amazdnia, com seus problemas e suas . potencialidades., . . ‘

Hoje, as presstes sobre a forma de usar o solo -camazdnico
véin de todos os segmentos da sogciedade; principalmente do
consunidor. Isto é alvissareiro, indicando - que apenas agueles:
que produzirem de forma sSustentavel, comercializardo os seus
produtos oriundds da floresta. : o oo

No Estado <o Amazonas, em partiéular. com 1,5' milhio de
km? praticamente virgens, 60% da populacic estd concentrada na
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capital Manaus,. contribuindo com quase 100% do FIB do Estado.
Os vltimos 20 anos foram marcados pelo &xodo rural e relo
inchamento de Manaus. Tudo girou, praticamente, em +torno da
Zona Franca de Manaus. Quando a orise econdmica - atingiu
Manaus, o Estado se¢ viu diante de grandes problemas sociais e
econdmicos, com poucas alternativas para o modelo Zona Franca.

Dentro da 6tlca de umd economia pluralista vara o Estado,
08 recursos madeireiros e ndo madeireiros tem, agora, grandes
chances de desenvolverem-se. Comparado com o  pdlo industrial
eletro-eletrdnico da . Zona Franca, - o setor madeireiro
praticamente ndo recebe nenhum incentivo, mas, ainda assim,
este contribuiun com aproximadamente 10% do total exportado

pelo. Amazonas em 1991.

‘ Por outro lado, com a dimimiigdo das reservas florestais
do oeste africano e do sudeste asidtico, a pressfio, com
certeza, se voltara para a. floresta amazbnica. Por estn razéo,
-8 regldo precisa estar preparada para atender a esta demanda.

(3) DESCRICRO SUCINTA

Un grupo multidisciplinar de pesquisadores de virias
instituigfes do Estado do Amazonas, com ajuda de consultores
Japoneses e brasileiros de outros estados, pretende
desenvolver um municipio do interior, por meio da utilizacio
dos recursos naturais - renovédveis, de forma continua e

-sustentada.

Nun primeiro momento, os produtos madeireiros e nSo
madeireiros mais.conhecidos serdo as prioridades para disparar
¢ processo de ‘desenvolvimento do municipio selecionado.
Entretento, mudancas ocorrerdo tio logo a drea de demonstracio
seja implementadsa, com a evolugBo do conhecimento cientifico e
do mercado, e com a prépria participac8o mais ativa dos - povos

da floresta.

(4) RELEVANCIA

As instituicles de pesquisa terfo oportunidade de colocar

em prdtica os seus conhécimentos cilentificos a servigco do
desenvolvimento de uma regifio. As escolas de Engenharia
Florestal, FUA e UTAM, poderdo formar profissionais muito mais
preparados rara a realidade regional. Os 6rgdos de

normatizacdo e fiscalizaclo, IMA e IBAMA, terdo condigBes de
aperfeicoar as regulamentacdes para a protecio e a conservacio
da Amazénia. 0 Estado do Amazonas, com ordem e disciplina,
certamente  arrecadasrd mais e, dessa maneira, poderd cuidar
melhor do interior, principalmente gquanto & educacio e &
saide. Os enmpresdrios terdo condigdes de cumprir a lei, sem
comprometer as futuras geragdes, Os povos da floresta terdo

|
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oportunidade de se = fixarem dignamente em sehs"habitats
naturais, evitando, assim, a migracf#o para a cldade de Manaus.
A floresta, enfim, utilizada de: forma sustentada, terd a sua
perpetuagdo garantida. : : S =

Este projeto. é prioridade do Governo - de Estado do
Amazonas,  assim como de outros planos regionais (Plano de
Desenvolvimento da Amazénia, da SUDAM) e federais.

(5) CONDIGOES LOCAIS

As Coordenacgdes . de Pesquisa em Silvicultura Trovical
{(CPST) e em Produtos Florestais (CPPF) estardo no comando
deste projeto. A CPST tem pesquisas em silvicultura e en
manejo florestal desde o inicio dos anos' 60. A CPPF tem uma
estrutura completa de laboratérios de. tecnologia de madeira,
rrecisando apenas de pequenos - investimentos para recuperar
‘equipamentos que sofreram a aglo da  falta de adequada
nanutengfo ao longoe do tempo. Na retaguarda dessas duas
coordena¢8es estardo todas as ountras coordenacdies de pesquisas
do INPA (Ecologia, Botadnica, Quimica  de Produtos Naturais,
Ciéncias AgronSmicas, Ciéncias Sociais, Hidrometeorologia,
Ciéncias da Sande, Tecnologia de Alimentos e Biologia
Agquatica). : ' ’ o

As outras instituigbes que participarfo do projeto s30:
FUA, principalmente com os professores e alunos dos curasos de
Bngenharia Florestal, Agronomia e Ciéncias Sociais; -EMBRAPA
com o grupo de Agrossilvicultura e Solos; UTAM com professores
e alunos do curso de Engenharia Florestal; SEBRAE ¢om técnicos
do setor madeireiro; IMA .  com técnicos - florestais
especializados em impactos ambientais e problemas fundidrios;
IBAMA  com engenheiros florestais. A rarticipacdo -de cada
professor ou técnico implica na disposigfo da infra-estrutura
de suas respectivas instituicdes. : L

Un dos grandes objetivos deste projeto & formaclo e
capacitacdo dos professores’ e técnicos que estardo envolvidos
no projeto, formal ({(via curso de pés-graduacio em Manejo
Florestal do 1INPA/FUA) ou informalmente (via  treinamento de
-curta ou média duracdo).

(6) EFEITC MULTIPLICADOR

A constituicfio do grupo deé pesquisadores, professores e
técnicos, de diferentes instituicBes, para - a execugdo do
projeto, Jja é uma garantia para o efeito maltiplicador tendo
en vista gue s#&o profissionais ligados ao ensinoc, pesquisa e
extensdo. o ' o
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5. PNAZO DE EXECUCAD

5 (cinco) anos

(3.nﬁcuusos HECCHSANIOS 1 CUSIOG ESTIMADOS

.... US$ 900.000,00

a) Peritos (longd prazo) .«..iciecseces

© b) Peritos (curto prazo) .........cececees US$ 100.000,00
c) Trelnamento para Pesquisadores eie.in. 'US$ 1006.000,00
d) Equ1pamentos ..;....;........f;..;..... uUs§ 250.000,00
TOTAL  eeeneennn i e . ... US$1350.000,00

-.(Hﬁm milhzo,. trezentos e'cinQUenta mil dolares americanos)

Peritos para as areas de Silvicultura, Manejo Florestal e Sistemas
de Informagoes Geograficas.

Tre1namento de Pesqulsadores nas areas de Sistemas de Informagoes
Gcograflcas, Autoecologla & Ecofisiclogia de Fsp801es florestais,

Estradas Florestais, Manejo Florestal c Silvicultura Tropical.

‘Equ:pamentos. informatica para armazenamento e processamento de
"dados e sistema de informagoes geograficas, veiculo utilitario,

coletores de dados automatizados,. estagoes mlcrometeorologlcas,

_%grmlnadores. q‘lpamentos de medlqoes dendrometrlcas e audio-visu
s EHNTIDADES -PA IICII’MHCJ

Executora

INPA - Instituto Nacional de Pesquisas da Amazonia

Participantes:

UFAM — Universidade Federal do Amazonas
UTAM - Instituto de Tecnologia da Amazonia
IMA/AM -~ Instituto Estadual de Meio Ambiente

Centro de Pesquisa Agroflorestal da Amazonia Ocidental

da EMDBRAPA
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8. QUTRAS CONSIDERAgﬁﬁs:

a) 0 projeto tera como base de referen01a a Estagao Fxperimen—
tal de Silvicultura TrOplcal (EEST} do INPA aprox1madamente 90 ki
. ao Norte de Manaus, com acesso pela Rodovia Federal BR--174 {Manaps;
Boa Vista). A EEST tem uma area de 21.000 hectares onde predomina a
- floresta tropical umida densa.deﬂterraarirme; Nesta érea,pesquisas
experimentais relacionadas com reflorestamento, recuperagﬁo de éregs
degradadas, sementes e -mudas florestais e manejo florestal, vem sendo

executadas desde o inicio da decada de 70.

b) A areaHGbJeto nao sera restPJnglda apenas ao Estado do Amazo—r
nas, isto e, uma das estrateglas para implementagao deste proaeto e
a utilizacao dos Nucleos de Pesquisa do INPA nos Estados de Rondonia,
Roraima e Acre. Sera também tentado uma melhor articﬁlagéo com OS5
principais 6rg503 de pesquisa do Estado do Paré para que esta propos
ta seja futuramente comparavel com as pesquisas gue estao sendo exe-—
cutadas naquele Estado, principalmente na regiao de Santarem

c) A pomposigao e area de atqagao dos peritos de longo prazo
deverao ser estabelecidos de acorde com o desdobramentb deste_Projeto.
~ d) Os resultados deste projeto seréo amplamente divulgados e
difundidos entre os potenciais usuarios e beneficiérios, por meié de
publicacoes, conferéncias e seminarios, exposigoes, "dia de campo",

treinamento para estudantes e-para engenheiros florestais ou simi-

lares etc.
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2- LABORATOQRIOS DE GEQPROCESSAMENTO E SENSORIAMENTO
REMOTO NA AMAZONIA EM ABRIL DE 1994

w,\,vz'?

E"'/i\”,f‘\m w“\' M>
{,\m \

L

L.egenda K

Q - Laboratérios em operagdo BEELTS
1 - Laboratérios entirplantagdo 3t
? - Sem previsdo ou sem informagio

TiE s L

FESTAOOS PLATAFORMA| PLATAFORMA | INSTITUICAO
pc-3serass |~ Risc | N
SITIMISG | SPRING B ]

"ACRE_ 02 | = T FUNTAC; SEPLAN

AMAPA o1 . SEMA ]

AMAZONAS I o

MARANHAO R SAGRIMA; UEMA

| MATO GROSSO 02 | e 0 SEPLAN

PARA 06 | of SUDAM; IDESP

| RONDONIA 04 e SEDAM -

RORAIMA_ |~ 02 | - ~ SEMAIJUS-

| TOCANTINS | 01 ot UNITINS

757 IR XM MY '
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Um Processador de Imagen:
Totalmente Modular

Desenvolvido com Tecnologia do Instituto Nacional de Pesquisas Espac.

A eslagdo de trabatho SITIM ¢ um
sistema onenlado para o lratamenlo
de imagens especlrais oblidos por
saldlites.

Q SITIM dispde de um Sislema de
Informagdes Geogrdlicas perleoi-
tamente integrado aos aplicativos
orientados para Sensoriamento
Remolo, permitindo ao vsudrio
‘combinarinformagies oblidas apartic
de imdgens de salélites com
informagdesdaoulras fonles, emuma
base geocoditicada uniforma.

QO sistema & lotalmanle modular
pecmnitindo criar estages orienladas
para cada tipo de aplicagdo, sendo
possivel inlagrd-las vlilizando rede
local padrio Ethernet.

Q SITIM & o resultado de mais e 15
anos de pesquisa e experiéncia
acumuladas em processamenlo de
imagens pelo Inslitulo Nacional de
Pesquisas Espaciais - INPE.

Uma equipe especlalizada garante

suporte lécnico para manulengdo do
equipamenlo em lodo lerritdrio
nacional. '

CARACTEAISTICAS

A Processador grédtico de alte :

desempenhg, -

R Uiihizagdo de 3 planocs de imagem -
. da 1024 x 768 pantos de 8 bits.

—167—

& Utitizagdo de | plano grafico o3

1024 x 768 ponlos de 4 birs.

A Janela de visualizacso de 1024 x

a

A

768 pontos.

B Geragio de cores veidadeiras

(186.7 milhes de cores), ulitizando
v plang para cada cor primicia
{R.G.B) ou cores falsas utibzando
unt Unico plano de imagem.
Realgamenio . de imagens
wtifizando tabelas independentes
para cada cor priméria.

Conexfo de myltiplas estacdes
através de rede local padrdo
Ethernstl, perleitamente compa-
tivel com ambiente UNIX.
utiizanda-se TCP-IP.
Processamento rdpido utizando
processador numeérico esgpecial,
10 MiPS.




Lo

5« INPE

Canﬂgumg&o

hcag:oes

Difetentes conligurages podem ser
especilicadas para atendar 3s
diversas aplicagbes do sistema:

PROCESSAMENTC DE IMAGENS

O SiTIM dispde da conliguragdes -

volladas para aplicagio em
Sengotiamento Remole e Sistema
Geogrdlico de informagles:

1 Processador gréfico dedicado de
alto desemperiho,

7 Visvaliragdo de lifs planos de
imagem de 1024 x 768 pontos de
8 bils. .

£ Sebreposiciadeumplancgradfico
de 1024 x 768 ponlos de 4 bits.

M Geragdo de alé 16.7 milhdes de
cores reals.

& Piaca tamanho padido 1BM-PC. -

PROCESSAMENTO GRAFICO

O SITIM poderia aindz ser utifizado

para aplicagbes em CAD/CAM
valendo-se de splicalivos jd existentes
no mercado

B Processador grd !rco dedicado.

8 Visvalizagho de um plano de
imagemde 1024 x 768 pontos de
8ou 12 bits.

8 Merndria de irabalhd conhgura vel
de 512 Kb ald 10 Mb,

& Resolugdes configurdvais (640x _

480, &00 x 600, 1024 x 768}

& Inlerfaces para CAD, (Avlocad,

Versacad elc) o Wndows 2.0 ou
superior,

O SITiM possui aplicalives especifico.

-desenvolvidos para . Sensoriament

Remolo, dencminado SSR perdeitament.
inlegrados aumSistéma de formagde:
Geogréficas, deaominado SGle tambén
a um banco de dades alfanuméric.
$upenvisionados pelo sisterna operacion:
MS-DOS e interlaces grdficas padrd
TIGA (Yexas Interface Graphic
Architecture).

Osapﬁcarivosséaorien!adosmr men
& ndo exigem do usvdio qualgu:
conhecmento aprofundado de comptacs.
Os sisterhas podsm ser uu!:zados e
aplicagées como

" Agﬁcuffura

8  Recursos hidricos e ﬂores:ars
B Geologia
B Mapeamento

- B Moniloramento do meio amb-ente

8 CAD/CAM

Aplicagdes aspecificas s3o lacimer.

‘implementadas pelo pedpio usva

vtiizande a linguagem G 2 cam ?pwo .
10linas bas»ca & !omccadas



Dados tecmcos

Lty i btk el byt bl g Bk o

oLy Bagsih o oo by gl gy gua o lophe sr sy SR

M Processador Gralico:
O Mgmdda da imagem: .
) Barramento;

£ Fonnala de visvalizagdo:

LI Numero de bits por pontos:

8 Memdria de trabatho.
& FProcessador Numérico:

MONITOR DE IMAGEM

| @ Cinescdpio:

8 Resolugéo:

& Frequéncias de varredura:

81 Sinal dg entrada:
8Cabo:

MICROCOMPUTADOR
0 Processador:

{3 Coprocassador Ariimélico:

A iemdria RAM:
A Viscos rigldos:

T Dirwwrw Pwntowiyy

& Interface paralela:
& inferfaco sarial:

MONITOR DE ViDEC
# Cinesodplo:
I Resolupdo:

Texas - TM3 34010, com
40460 MHz.

1 oy 4 planos de 1024 x
768.

Padrbo 1BM-PC, § o 16
bits,

Janela dg 1024 x 783.

8, 1200 28,

512Kb a 10 Mb.
Texas-TMS 320025 com

4060 MHz, 256 memdda

focal @ 10 MIFS,

14" ov 19" colerlde.
1024 colunas x 766 hnhas,

Horizomtal dg 31,5 8 35,5
KHz;

_ Vertical de 56 a 87 Hi.

Analdglea padrdc RS 170,

RG-8-H-V geparados
(BNC}oupadréoSVGA(HD

18).

Intef 80286, 60386, 80486,
Ints! 80287, 80387,
Supegdor & 704 Kb,

80, 120, 210Mb 0L sUperidN.

FTALS Tn DEAVN, RO CIA A

1.2 Mb, 3" 172 de .44 Mb,
Padido Cenirenics.
Z porlas padrio AS 232C.

14* cotorido.

Padedo CGA, EGA, VGA
ou SVGA.

UNIDADE DE LEITUAA E GRAVAGAO DE

FITAS MAGNETICAS

B Capacidade da armazenamento; Carucho de 60 Mb.

¥ Dsnsidade:
8 Vealocldade:
& Tamanho do cartucho:

REDE LOCAL
& Padrdo:

¥ Velocidads de lransferdncia:

HCabo:

OFCIQNAIS
Blmpressoras)

8 Dispositives da enlrada:

8 Tragadores grdficos:

15 withas, 5.000 Bpi.
72ips (182,88 crvis).
174" {SMDC-6004).

Elhermel.
10 Mbts/s,

Coaxial de 50 Ohins,
75 Ohms ou fibra
dptica.

Termars coloridas, jalo
de inta, laser, graficas.

Masas dignalizadoras
Al A2 Al AG QU 2A0,

Eleirosidticas Al ou
AQ, depsna AT ou AQ
com troca automaiica.

REQUISITOS PARA INSTALACAC

o Afmentagio:

8 Temporstura:
B Umidada reiatrea:

1104220 VCA. +-10%,
SO/60 He,
Aterramanto obiiga-
14eio.

Rede gsfabiizada.
1FadeC.

L% A OUTe.

DADOS SLLEITOS & ALTERAGCES SEM 4VISO PRESD
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Geoprocessing for the 90’s.

SPRING is an innovative and powerful
Geographic Information System (GIS)

designed for networks of UNIX workstations. -

Built using slate-of art programming and
modelling techniques, SPRING combines
tighly interaclive user interface, a database
interface which niodels the working

methodology in environmental studies, and
unified spatial data handling that breaks the
raster-vector dilemma. - o

"SPRING provides the user with applications

for digital terrain modelling, spatial analysis,
image precessing and map production in a
flexible working environment.

« i Spring:visualizecho

Categorla .

D50 61 Taera ]

—_——————————— e
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S ||
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An Object-Oriented
System

[nabroad sense, environmental data
consists of spatial data and its
attributes, The spatial data may be
represénted in various graphical
formats, depending on theoriginand
the nature of data capluce and
manipulation facilities. To solve the
problemofdealing with thediversity
of formats and structures, SPRING
was designed using object-griented
programming (COP). GOP allows a
natural mapping belween the
problem space (the real world or a
madel of it} and the solulion space
{computer programs and systents),
enabling geographical data to be
dealt as abstract entities, regardless
of their format.

SPRING Data base

The complexily and volume of
environmental data require DBMS's
aimed at such characteristics,
SPRING supports in its version 1.0
the post-relational DBMS PostGRES
and the relational DBMS INGRES.

" SPRING uses a data base inlerface .

that models the working
methodology in environmental
studies. The interface methods use,
wheneverpossible, the standard SQL
progeamming interface.

SPRING Data Mode!

SPRING uses a conceptual data

model that provides for a single

environment a framework thak

- represents how the user sees the
data;

- archives and retrieves efficiently
geographical entities;

- provides expressive data types for
the different data formats;

- enables logical organization of the
geographical data.

SPRING Environment

SPRING was designed using X
Window Systemi. The user interface
is highly interactive, mouse and icon
- driven, A working sesslonisdone by
means of a set of menus, Images and
graphics are drawn on up to four

drawing aress, with independent
control of eacharea and capability of
copying data between them,

Besides data from the data base,

SPRING can also get data via
magnelic tapes (LANDSAT and
SPOT), digitizing table or mouse.

Applications

SPRING provides the usec with a
comprehensive set of applications
for geographic information
processing:

* Digital Tervain Modelling

Terrain modelling calculation
include the plotling of contours,
generationofslope and aspect maps,
volume determination, profiling and
3D visuvalization (wireframed or
overlaid with images or thematic
maps).

* Spatial Analysisand Data Base Aceess
Analysis functions available on
SPRING include both spatial
operations such as overlays and
atteibute queries on the data base.

The user can define attribute
relations on the data base, whichcan
be used for spatial query operations.

Raster-to-vector conversion assures
the mapping between . raster
operation and
topologicalty-structured
representation.

s Image Processing

Complete multispectral image
enhancement and analysis functions
are available on SPRING, including:
histogram manipulation, spatial
fillering, maximum likelihood and
segmentation classifiers, IH5-RGB
transformation and principal
componenis analysis,

* Visualization
Superposing images and chatis in

SPRING is complemented by -

zooming facilities. Mullispectral
images are shown on standard 8-bit
displays by using a sophisticated
color compression method.

* Map Production

Quality map production is assured
on SPRING by functions for
composing and preparing maps,
including the management of a
symbot library. Symbols can be
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imported from popular CAD
packages on the DXF format.
Electrostalic, thermal-transfer and
pen plotters and Postscript devices
aresupported.

v Carlographic Projections

SPRING supports 12 standard
projections for the various needs of
the GIS user. Transformation
between projections is done
automatically by the system,
whenever needed.

A System for the 80's

SPRING's version 1.0 was finished
late 1991, A beta version, containing
a substantial part of the inikial
product, was available for selected
users in Brazil in May 1992. At
present, SPRING is available for IBM
RISC 6000, Sun SPARC and Silicon
Graphics [RIS/4D  series of
workstations.

SPRING is developed by the Image
Processing Division of the Brazilian
MNational Institute for Space Research
(INPE), with stong support from
EMBRAPA {the main agricultural
research organization in Brazil) and
the [BM Rio Scientific Centre. INPE
has a 10-year experience with GIS,
having developed the PC-based
image processing and GIS system
SITIM/SGI, which has the largest
installed base in Brazil.

For further information, please
contacl: Gilbero Camara, fmage
Processing Division, INPE, P.O.Box
515, 1220t Sao Jose dos Campos,
Brazil (e-mail: gilberto@dpi.inpe.
bs).
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ER ALNISTERIO OFt CENCA € TECNOLOGIR

P INSTITUTO D€ PESQUISRS €SPACIRIS

Foreword
The survey and exploration of our notural The Brazilian technlcal and sclentiflc
tesources demand adala collection system commuonity s responsible forthe useof the
whichIncludes four haslcrequirements: ‘avaliable potential ih venniote sensing . -
applicabiiity lo Lhe whote territory: atowcosilo techinlquesy, inorder to assure the best benefits”
benefiLralio; capabilitles of rcadiness and far aur counhy. : :

repetitiveness, These are Lheé characleristics of
the remote sensing satelliles which ean bevsed
as an clfective toolto Improve Brazit's awareness
of its natural resowrces and to monlior ‘
effulenlly the cnvironmental changes caused by
hunen activitles or natural phenomenain the
counlry,

pesea Hemote Sensing

ELECTROMAGNETIC SPECTRUM
0! 0°

e
‘f{f;\imaowaveﬁ

1 10 .

Bk Lx k] x] ¢ |"s|f-|URF|-

-

: A R

- -00 1 - L
SPECTRAL RESPONSE OF VEGETATION, SOIL AND WATER . Wavelength  {um)

RKemote Sensing consisis basicaliyln - spectral bhands In Lhe visible, n the neac/fur
abtaningInformatlon of distant targels, This | Infraved, andnthe milcrowave postion’ of the
process comprlses the collection, processing cleclrornagnetic spectrum, Suchremote
andanalysis of electromagnetic radtatlon ' sensing devices instatled on board of alycraftor .
reflecled or emltted by tevraln features, The spaceerafl sllow the perlodic and synoptic
identification arrecoghition of natural and Imagingof the Bardvs suiface and, as a result,
artificial targels Is oblalued Wiouglidleeir ~ o enablethe suwveying

. andmonlitoring of curlh
spactral responées, These apeclral reaponscs are . esotirces. L . o R
v¢corded by devlces operatingtnspectile. T o S
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Organization of the Remaote
sesmSensing Avea at inpe
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Thw renoie sensingarca at iRrels chalred by a
‘DIrectoy and assisted by aPolicy and Programs
Councli and a'technology transfer Coordination.
Activitles are carrled out within programs,
including appilcations. research, and
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developmenl projects. Humanyesources and
tacilities for e projects are provided by Lhe
departments, which group specialists from
several flelds of acdvity.



ANETEO BA CHENOA L TECHOLOGIR

y INSTITUTO D€ PESQUISAS €SPRCRIS

Foreword

Thesurvey and exploratiosiof our natural
resources demand a data colleclion sysiem
which includes four hasicreguirements:
applicablilty to the whote territory: a low cost o
benefil rally; capabilittes ol readiness and
repetitivencss. These arc the characleristics of
theremote aensing satelliles which can be used
asanclfective tool to Improve Brazil's awareness
of {ts natural resources and to monliny
efiictently the cavirommental changes caused by
Hunen activities oy naturalphenomenain the
counlry.

remzex Remmote Sensing

The Brazilian Lleehnlcal and sclentific
community s vesponsible for the use of the
avallable polenliniTn veimole senslng
technlgues, inordey to assure Lhe best benefits
for our country.

CLECTROMAGNETIC SPECTRUM
1 07 1 107

10°

10" 10"

l?-f.“i“‘ﬂowave's' J‘
ol clutxlolschel

pm

‘3 : -
SPECTRAL RESFONSE OF VEGETATION, SOIL AND WATER

Henole Sensing consists basically in
oblaining Infermatlon of distant Largels. This
process comprises the collection, processing
and analysls of electromagnetic radlatlon
reflected or emlited by teirain fealures. The
identification orrecognition of natural and
artlfictal largels Is oblalned Wprough their
spectial msponses. These speciral responscaarce
1ecorded by devices operatinginspecilic

Wavelength {(pm}

speelral bands In the visibple, Inthe qear/far
infrared, and inthe ailcrowave postlon of the
electromagnetic spectvum. Suchremote
sensingdevices installed on board of alreraftor
spacecrafl altow the perlodic and synoplic
Imaging of the Barlh's stface and, as a resull,
enable the surveying and monitoring of carth
MCSOUrces.
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Organization of the Remot
sz Sensing Arca al Inpe sse:
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The remote sensingarea at INre s chalred by a development projects. Human resources and

Dircctor and assisted by a Policy and Prograims
Councll and a'lechinology tyansfer Coordination,
Activities are carricd out within prograins,
including apptications, rescarch, and
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taciliies for the projects are provided by the
departments, which group specialistsfrom
sceveral fields of activity.



procovsed at Caclioelrs Paulista, S50 Paulo State,

TH-LANDSAT 5 tmage from Brasi s cecelved sl Culabi, Malu Qrosse Stute, and

Research, Development and Applications

Remele Sensliug activitles n rescarcch,
development andappllcalions are supported by
the existing departments, which mainlain
specialistsinthe flelds of gentony, yeoyraphy,
agronomy. foresly, carlography. biotoay,
engineering, and in special Melds {e.q. digital
imnge proceasing, software developmend,
geametricmodelllng. electronics. glo),

This lechnicalexperlence has been acquired
and improved through graduaivc voursis offered
Ly INVE and alherinstitutions in Brazil or
alyroad,

Toeupport rescarch and application activilies,
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IREL has taboratustes fur dlgllal inage
processing, sensors for radleametrle
rcasuremculs and egulpment for visual -
analysls and Interpretatlon of acrial
pholoyraphs. Development activitles reiy on
special equipment and installations far the
deslyn andlulegratlon of systems and
insbrumentation, neludingcomputers loy
Image generatlon and applcations.

Fost of the activities are undertaken tn
cooperatlon with otherfnstilutions. This polley
hasallowed the experience ol INPE Lo b shinred
willy Gulside users,



wered Data Acquisitions

. Adrcraft
Tosupport the requlrements of research and lasks, and a sal of remote sensing Instruments,
developiment programs. INPE has an alrborne inchuding two motric enmerns, one pintoramic
data acqulsition system operaledby a camern, {our 70-mm cameras, one multispectial
speciallzed team. Thls system cnns?:;ls ofan camera, onc lhermal Iimaging scanner and one
EMBRACR EMB-110 Bandelrante twin-enghie thermalradlometer,

turbo-prop alrerafl, deslgned for acriel aurvey

BTG

EMBRAER-PMB-110 BARDBIRANTE slvcraft and the remote sensing Instvuments.

Satcliile

Since 1973, INPE has been recelving and
recording dally images from the LANDSAY
satellite sevies, acquired within therange ofits
anlenna installed in Culabd. Malo Qrosso State.
Thisreception station allows full coverage of
Brazfl and most of South America.

Tapes recorded at Culabi are shipped Lo
Cachocira Paullsta, Sao Faulo State, where the
pracessing taboralories convert theminto
images generating the linal products,
phofouraphs and computer compattible tapes
(CCTs).

INPE has a data bank wilh over 200,000
images These data can be accessed through
cotipuler searches for calegorlzed information.

Keeelving statlons formeteorologlcal
salellites, both geostationary and polaravbit,
are aiso tocated in Cachoelra Paulista,

LANDSAT-5 cecelving antenna ol Culuba,
Molo Girosso State, infddle west Brazlh
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Introduction

The remote sensing activities at.
INPE are carried out through
programs which include
applications, research and
development projects.

The profects on resecarch are
designed to achieve a better
understanding of reimote sensing
data, through the study of the
imaging parameters related to
data acquisition, processing and
analysis.

The praojfects on developrment
are concerned with the

Basic Rescarch

development of methodologics
and Image analysis systems for
information extraction as well as
the design of instrumentation

“and systems for receplion and

processing of satellite data.

The projects on applications
comprise the use of remote
sensing technologdy in several
flelds of natural resources, alming
to provide efficient solutions In
the study and monitoring of carth
rESOUrCes. ,

The program of basic
research iinvemote sensing
concentrates on the study of
therefationships between data
and ground terraln featurcs
(e.q. soll. rock, water,
vegelalion). i
. Researchactivilies
encompass the study and
annlysis of those parameters
which alfectdata acqulsition
andregistrallon such as; the
characleristics and conditions
of theterraln features, spectral
and radlometric praperties,
atmosphericelfects, sensor
speclficallons andimage
geomelry, amongothers.,

Fieldradiometry uscd to
studythe spectral
responsc of naturaltargels,
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Envirommnental
sasen Anralysis Frogramo

Thlapragram develnps
experiments, studles and
methodologics npplediothe
exktdavtionof envitonmental
Irdformmutior from weitolte
sensing data, Taklnginto
accounl prioritics, the
program Includes the following
researe i lhnes:
ayEnvironmental

geomarpholagy - crosion

processes and studlics of
fluvial aystems;

b) Wateriesouices watcrshed
management, water qualily
andwatersupply manikaring,

o) Land use -mapplngand
change detection;

dyUrbair arcas - urban growlh
andiand vse cltanges.

Muliltemporal cemposite
obtained by comblnatian
of three LANDSAT $c¢ncs,
showing urban growth

of SaoJosédos Campos,
SioPaulo$lote,

befween 1978 and 1984,

esmaeology Programe=

Mincral resources and
oli/aas explorationinclude the
survey and the analysis of the
Carth’s surface fealures. Inthis
regard remaote senslng plays an
imporlanl role Inmineral
exploration and provides an
efficltent and low cost tool,

The geolagy proggram in
rernole sensingat INPC has{he
folowinglines of aclivities:
a)Mineral andenergy

resources - study of mineral

and oil deposiis throngi
imagery data, tooking forthe
developmenl of new
exploration models, suchas
yeobotany.

by Ocologic mapping - analysls
of geologlcaﬁqtructures and

{litho!lngles using satellite

dalain order lo define

neologic andteclonic

’

models, AN Gty 7 Pl Fa

cyEnghecering geology and TM-LANDSAT 5 colos compoaite 1. Belallorlzonte urban area;
walerresolices - wlt!}dlglml eshar:cernent for 2. go;\ddgpos!h
applications ofremote cologfc applicatlons - 3. Qotd-bearing unit:
sgrl?slng to g\.;:?)loqy.?o‘; _ §und;: éa'te‘ra Fersftero. Minas 4. Gnelss-migmatite complex.
englneering purposes, and erals Statc.
hydrageoloqy.
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wema Agqriculture Programe

Thisprogram concerns the
asc ol remole senslng
teehnlyues fnrescarch and
duvclopmient projects in aren
and yield estimates for crops of
natlonatinterest. Within this
contexl, INFIt has haan
canductingstudies and )
rescarch on several crop lypus
such us wheal, rice, soybean
and svgar canc,

Crap srca estiinallon s done
by visuatand digltal
interpretationusingremotely
sensed dala scgulred by
gatclile and aircraft.

Diferent crop conditlons.
such as planl inlestation, water
stress, episadicevenls and
dainage are studied through
spectral measurements which
are related Lo hinagery data.

Crop yleld cstiimates are
ohtained through yield models
vsing parameters derlved from
salellitedalaand
agraomeleorologleal
observatlons.
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Enhanced YM-LANDSAT 3 {mage fiom
theporthern part nf Parand Slale,
Janunvy 1085, 1. Bugareane;

2, 8oybcan 8. Corn; 4, Posture,

Theobjective of thls
program s lo develop remote
sensingmethodologies for
appticatlons in forestry and
forest resources. The lines of
research of this prograin are:
veqetation mapping, foresl
Inventory and management,
timberwvoehune estinmation,
cevalunation andimontloring of
delorestation {c.g. Amazon
Healion}, and damage detectllon
and evaluation.

Synoptical and seasonal
Images arcthe key parvameters
of theresearchlinesofllhe
Forestry Program.

TM-LANDSAT 3 colar composite showin
arcos of reforestation - Moglguaqu,
Saop Pautu State, 1. Grown citrus:

2. Pty 3, Orown cucatyptug;

4. Young clteus: 5. Young cucalyptus:
6. Bare soll, '



Basic Research Program
wenza it Inage Processingg mess

Slnce 1675 INPE has been
conducting basic rescarch
sludiesin digitalimage
processing tosupparl the
aclivities of the Instilule in

- Imuge analysis, aswellastn
cducatlonor lraining.

Emphasishas been
concentiated in toplcs such as:
image enhancement, filtering,
classificatlon, reglstrallon,
radiometric correction and
Image analysis lechniques.

Classification of crop flelds
uslng derlved bands.

Ribelrdo Preto, Sao Fanlo Slate.
The derived bands oviginated
from M35 LANDSAT bands

hy diglital [Hterlng.

WATER A

I\
1

Program foy
s [Inage Processing Systems

Inlhelasl yeos HiPE has
heen developing a fanily of
Iimage processing systenis.
These systems, basedon
Brazilian microcomputers, are
designed fornalural resources
app!?catlons. althoughtheir
pedomance allows theiruscin
other fields. A geographic
intormation systein, which
incipdes satellite image
information, is alsoin
rogress,

fquipment of interest lousers
are lransferved (o national
industrics for production and
commerclalizallon.

Syatem for digitas
trmege processing (SITIM)
developed alINPE,
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rasmt Cartograplty Programe

i anattempl.locexplore e
large cartogrophic potentlal of
theremeote scasing suteblitey,
coembined with the Brazilian
needs incartoqraphy, INPE has
dedicaled efforls in developing

-methods and technlgues for
the geometrlc covvection of
orbltal magery. The

-development of this capability
has allowed INPE to cstablish
the cartography program
along the following lines:

a) producUon of planimetric
Sl tnaps with fulure
inctusion of allimetrlcdata;
hyproduction of thematle maps
on different scales; and
¢) updating of conventional
topographic maps.

TOrOCARY D/ORTOTOTO R SY3ITEM
for carlographie apptications.

Ground Statlons and
wesa IS entation Program e

INFE acquired Itstirst
salellfle dalareceivingand
processing stallon backin
1972, just aller LANDSAT
was launched, Several
madifications were
introduced since thal tme
by INPE speclalists to adapt
the systein tonew satellites
Lo satisfy nperational
reqairerments and Improve
elliciency. The experience
thusacqulred has enahled
INPE Lo participate
cffectively, Inthe early
cighties, in the destgn snd
implementation of its
LANDSAT Thematic Mapper
station.

Also, cquipmentrelated to
stations for metearalogical

Zﬂlﬁzllit?s a&d D{ata autonohmus NELTE _ ) '. grmg‘n‘g:;opment
hzvectc)cggde‘;g unuléb (DCP) developmentand L _ taboratory where
gnedand o integration of yround prolotypes of
developed at INPE. slativinis and S : insirumenls ace bullt,
Today INPE'sleam Is nstrumentation. : tested and assembied.
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s=em Technology Transfers

¢ tiser services and assistance

* Training - Graduale level studies
* DIssemination and reglonal labs,
¢ International cooperation

iNPEIs aresearch and development
organization with more than 15 years
experience inremote sensing. Onc of INPE's
main concerns s Lo transfer this experience
and knowledge to different users within the
country and abroad. Thlsisdone by:

* USER SERVICES AND ASSISTANCE - INPE provides
assistance and lechnical advise on image producls
- {specliications and selection), techniques.,
~methodotogles. and image analys!s systems for
informatton cxtraction (visual and digiial). These
services are avallable on a routine basis at INPE or at.
the user service cenlers. .

* TRAINING - INFE has a mulligisciplinary team of
specislists (MScs and PhDs) whth experlence for
training personnel In remote sensing. Through this
Leam, INPE offers courses of short and middie lerm
spectally deslgned for praofesslonals In different
sreas of applications, or with subject /site specific
(ntérests,

* GRADUATE LEVEL STHINES - INPE's graduate
tevel course I mninte sensing Is a two-yeir, maslor
degree progran. This yraduate course is offered
aanually to students wantlag an In-deplh
Kknawledge of research and applications In remate
scnsling such s spectrorpdiomelrle aspects. Image
processing. nad informallon extractlon lechnlgues,

+ DISSEMINATION AND REGIONAL LABS. - INVE
organizes symposia, seminars, leclnes,
demonstration, ctc. on remole sensing inorder to
tsmilarize different professionals with Lhe nost
recent developiments b thie Oetd. INPE {s slsu
warking an the planning and lastatlatlon of reglonal
remote sensing laboralorics, which ave oriented by
characterlstles and needs of cach reglon. Areglonal
remaote sensing iaboratory Is already In opevatlon in
Campina Grande, Paraiba State.

* INTERNATIONAL COOPFRATION - Hemote
sensing], In pard, s an International activily. INFE has
been participatingin Internstlional cooperative
programs with NASA, JFL. DFVLR, CHNES, CCRS, NOAA
and GSA especlatly in programs such as SIK-A, SIK-B,
MOM3, RADARBAT and CAS-1. INFE has atso hean
devetoping cooperative programs with Argentina,
Chlle, Uruguay, Paraguay, Colombia, Bolivia. Mexico,
Ecuador, Gualemala, Venezuela, Costa Rlca,
Dominican Republic, tionduras, Yanama, USA,
Canada. France, Western Germany, Bastern
Germany. England, Japan, Iraq, People’s Republic of
China and ltaly.

Fos furtherinformation wrlte to: INFE - Technology Tranafevin Remote Sensing
PO.Box 514. 12201 83aJosé dos Campos - 5P - BRAZIL - Telex 1133530 IRFE- R

Internatfanal Nemele Sendling Tralnin
tncosponsorahip with the Unlted Naif

LIRS,
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e Fatellite imagery
* Colorand t[s-:k & while
paper copics in Jifferent
furmats and sealcs
e Computer Compatible
Tapes (CCTY)

oY,

+ Aertad phorographs
8 Color and black & white
* Irnage analysis sysicns
» linge 100, SITIM, MDAS
+ Airbone daa sequisition
systam and aurveys

PO

HAY

INFERAR

INTEAVAL s BAND INTERVAL pm

D48 OB
082 08D
063- 043
0.76- 0.50
1,650 178
T208- 236
10.4°-12.%

0.50.0.59 1 0.56- 0.78
0.41.0.88 2 106 -128

010089 AVHER- TROSH

0.57:-0.73
084, 0.83
Qrx. L9
A65- 383
153 -3
g 128

'30.120m
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7—-1(2)
(B%£) ZF-2RBRBICBY BRI XYA0ODALORETRICHTZ2 -0 - LY FOD
Vik— bk (i) .

ZF 2808 8MERERLRE L LRMN L ERETR
——a - k¥F, Joberto Velso de Freitas, Alain Coic

AR

2 £ =21 BHREBITOS 7 TR TCWET IO ROBERBOZFHOH
B2 RBH) THd, 2070l b, BWRAK (TMF) ofiie 7w
VRS OHEREEIC S 2 R NOERD TS,

TR HDROURBOEERETE) L2/ bbvdhico/ay = M, 191944
TS UNWEBBICE > THREBEEE, £LC, INPA, #R#MTT. FINEP((the F
inancial Agency for Research)DEFEIC & o CHRBEMICYH-MInE,

ZoOFu=s bOXEERR, BROBEICHSWT, SRETETANY QLI A Y
NI MNEGABAEFMBIHETCHoE, 19BECHKBROLEEROWRNIBEY, £
EIBMEICHENTHOKRBRIWE LBEE o, BWOXRBRKICH T 5 TFHILLI985FICHE
9, FF2hadHFRC S THENLFEITONME LTHRELZVWAREHE DT ARVWEDC
BRSO LEh, 0818TEICChad A B W THEUI ThbhE,

1. #HA
1. 1 ¥ :

BHREHOERIL, [NPA®DDST (bepartment of Tropical Silviculture) THeHf
SRTWS, 2OTudxy bid [EBATHOLBBOLBRETE) Tu¥x) oD
EO%3HoTC., 2koduve s 2oy S ToYa s b, TROLOLOERER
EHRHTHE, OKEEoHRALBERKSIISHhTHS,

o7Vl PREBANRATIRTSY .. EHTHOREAOEBI VWIS
35 @iCENT, DSTIRHZFHLYR-FMEEALTHILIIZEEALIARTHOINP
ADE (EREF, My, AMBEH., fihe AMoORIESE. BRI, BELIYE) AHE
LTna,

19854E M B 190EI AT INPA L CT F T (Tropical Forest Technical (enter, F
rance} OHIDEF LML T, DSToOBRTNV—-FicdLEmMoYEEREAohE, IO
W% BUCCTFTO L ADHRENZOTO Y =7 MCRYIL . Paracou Station(Fr
ance Guyara) O EE L ik % 70 o=, RHiguchi(1990) ik, 79 Y AHE 7 Chiph i
(EHERRORBERL) V-22av 080T, 20702y b oBIEHRER
EIRELE,

1. 2 %4 bRk :
WIS A bk, 7SV yHONEHe T I 25 0kaih /- I NP A DA

WERRE oGP EL TS,
REAMIZ (A C23,000ha, oYy PRI B X 22.000haTHd, TV x 7 b

—191-



ﬁi@ﬁﬁ&ﬁ‘)ﬁﬁt“ﬁ&&%ﬁiﬁz 37" ~2' 38", PEEL60" 09 ~60" 11' o TVD . 111
ﬁﬁﬂﬁ@%ﬁﬂ@&ﬁ%?? ﬁﬁﬁﬂéﬁﬁwﬁﬂ&ﬂ?&bnf LERTRE
L,
Ranzari{l880)Mc & b k., Jv R YVDEHICL S ﬁiﬁlifim‘f & U v IR < R A E
W, f?l“aﬁlﬂ%}(_éiiﬁ“?‘?%ﬁﬁ* HEL200mCH 5, FHE-EMHIEIA~58 (Ribe
iro 197D TH 5

= @ﬁiﬁ?@iﬁ!@ﬁaﬁiﬂi " Yellow latosals” ﬁ‘{ﬁ HLTW3, iﬁiﬂliﬁlili' terr
ahmewiﬁkmnﬂwﬁdwwmwrwakﬁiénf

i%ﬁ%ﬁf@%kﬁ%?#?k@ﬁﬁ%w _ :

BB LPMIBRLTBY ., EES00~1, OOOmGD&/??;f}\ &uf&?ﬁ‘%ﬁkén“ﬂ\
b, ZRERINADSoABOLICHBLTWS,

M4 terra firmed Elc Bt 3 ﬁﬂf'ﬂ?ﬁ?ﬁ@ﬁﬁﬁ’]& % DT 3?3 5, ﬁﬁ@i:.%%i%N
nOERAX BB IOKRTCHIRE LS, : : .

EENIC 3 DO, Lecythidaceae, Legummoseae&D‘Sapotaceaeyb" Z D HE (Dﬁﬁ
PERGL L TEFL TS, Maickb Ll Hicrandropsis scleroxylon W.Rods. {Buph
orbiaceae), X U'Scleronema micranthun{Bonbacaceae) M ARBM CII L EB NS ¥
#HPTH D, Bschweilera, Holopyxidium latifolium R. Knuth, Corytophora alta R,Xnuth,
L FLecythis usitata Miers var.paraensis R. KnuthG)EﬁﬁfLecythxdaceaef%ﬂ)ﬁiialJ
H LHRSsh2iC¢Hh s,

UL LA, Bertholletia excelsa Humb&‘(ﬁBonpl.'Brazilian nut’ (Lecythidaceae)
HAKIRIC S hien, | B -

Leguminosae DB BN 3 5 it Inga,Techigalia‘Swartzla ParkiaX UFPithecolobiu
nOEECH D, Sapotaceaeﬂ@ﬁiﬁ;ﬂ‘ﬁ"%@li Chrysophyllun Hzcrophohs Pouterla.
Labatia, Ecclmusa&UHamlkalaﬂ)ﬁﬁfdbé '

1. 3 oy ' ' ' SR ‘ '
HEEREHROEE) odTIaYzy b g, ‘I‘arumazlnhoo)watershed@ﬁ;@ﬁéﬁw

st ahz, RBMIB 3 S0MMIcHBEh, LA Ebacial, bacia2, baciadl ML
iz, TRTCRAMTIN., BES, Y%, SRS HOERBAREIhTWS,

E%m&i%%wm%mm%%SUMMMWEHWW%m%HmwﬁkINPAL&o
THRFEXNE,

78\INPA&4¥U20DA&®M®U&9®%%H E%%ﬁ&%rﬁ%(m\
ﬁﬁﬁm\iﬁwﬁiﬁﬁ\&%ﬁ\%&iﬂ?&vﬂi%ﬁ%f\/bl)%MMﬂﬁ
LhacialitBET 22 L ¥ B, bacla3¥i£§$k’é‘£‘£0)%§%0)f &)O)%Bﬁm’&iﬁﬁ’éa‘aéo
X 2 iZbaciadD % R

HyCoRME i, -{-n%h24hao)4'30)7't3 v ¥ (blocol, bloco2, bloco3&U‘bloco4)
ABR5hak o> TV, BEMLBEOBBIERE. blocdATEHORBRO -
LRI Ry ZOLDBEREROKBFIZEEATOLRN, %n%nmangauwmmi
MM BN T, HEBHDBE LAY OBENI KT R b ichor, —

%n%HZOOm*ZOOmwi‘é}i"c’_‘ hisFToy s L_.?at-\‘(\ REE ?‘250{!11)\_};(3)500) j) 2

192



PENEHOBPBPHTHORA LR UANERKT LIV 2P DERKINEA S N5,
FhZhonday YRS vELCEsh32 800, oy bo=, @REE
DTk E. B)FS0%, (WFET5%, (5)A100%, (Clenrichment% 2 FIS0kDME TH 1.
Zhehdhan¥ 770y 7 HIC1ha(l00sk100n) ORBAXAY I ATy b LT
HExh, REVYA I NVOREDEHIC, VA FENEMOBEAOLER, KO
AR, EEBRYDER, polel HAROEREIEE (H) . BIMBRAFSH B,

1. 4 FeiEil _

19804E, bacia3ic BV T 2D HBMEMEHTINL, VL ORBENR LD (KR
By IHOREEREScl LORKOFEL2RHR) « DIVEDRY YTV TICEDIRA
EHOBWOEDOLDTH I, |

M B &FY (Higuchifh1985a)lc BT ik, E@Eﬁ&%cmﬂ.kﬂ)ﬁ?}(kj WCLLF
OFEEMEB N,

QU A PEREERBROVIICEATVS, (Mhalizy ofkoraEEbikoikl
55, W H{19hm?, Bl 2 BRyWEMH#INE, ()7uy 7 33#HHMCATAMOA Yy ¥
REOBEBLEVTHERE> TS,

RENOPBBNEEFRE N, (Jardin, 1985) ZRPERON D DHBERE LT, (a)
HOBNMIICONTIR, Y&, YOOMEBRESTE, 1136, 3240 b R30S, (O)E
M (LEAR) B85 &%+ 28 id,. Lecythidaceae, Sapotaceae, EuphorbiaceaeJt Ule
g.CaesalpTd )., L TEREH ML U TBurseraceae, Anonaceae, Rubiaceae X UViolac
cacklNdH 35, (c)mata-mata(Bscheweilera odora)id, K¥BECHVWTRVAELHET
$2. (DRESARLT.ETCHS, @Wﬁ%ﬂi&%?&é.ﬂmamnwﬁm%ﬁﬁﬁ
Hah EEECHURLEATZ LHDRE,

KIREH HR(Higuchish1985b)mBMiic & v, UToBMMELILE, (a)§§315 ($hA )
dstocking indexid. F#15.6%5CdH o7, (b)poles and saplings®Dstocking indexid ¥
172,88 ok, (c)DBH2ScmEA F O ARDEL, haiik V) Fi540, 000K ¢H -7z, "nillia
cre' XU half chain square' O R ZHDEHO BRIV F -4 U HnS h
=8, T Fhseedling(dbhSemE M DAK) B poles saplings (5<dbh<25) & it o T
5, 19904F, "milliacre’ tiseedling®stocking indexA 3y bu-—i 7oy bizHn T
FERB R DI EERYBEULRLTV S, 2oz bid, ARRROTOLANKEHK @
FTLEBRATHWBZEEEHKLTWS,

19854E P 199046, T Y bu—b7 0y b5 $RCHHL%E DB AQIBHE) N
HEES R, ThiEEESEL 2ES%E K (increnent) DB, MIEMMmIEE MH TH
T 5 & DI HAhD RIS BB U = Ak D ZE R (ingrowth), FFRMMNIC KA E KD
$2(mortality) o= cffhbhizb0Td s,

1980~i985LfJ‘U‘C§ ¥ (nortality) R AR (ingrowth) @ B &1 Eh Fh.1
8y L 3, 72%‘(35)‘} fﬁﬁ*ﬁﬂﬁléﬂﬁﬁ_’(ﬁ‘?f]{) 21cm0)$1"‘ CHEELTWE,

2. W® : ' -
fFﬁ?tﬂbﬁid)#E'f?{fﬁ\ fé%ﬂlﬁﬁa%ﬁklbl#ié%v‘)bﬂ)ﬂﬁ%’ékiﬂhBhé\?&ﬁﬁﬂ‘}&’éfﬁh‘

—~193—



FMTEROEBE, RO 7PV VOBHOBELRE LV L LHMRT B EN. BB
DEDRKAIOY FOBENANLBETH L,

Am%®¢ﬂrmﬁﬁuwmuWiujb(mwk&jn;baaomszu~»7n
9 R) DBEBOhEF -2 HLELDTCH S,

EDEICAAY Y TAT Oy NEBWTEIENRBENHTB ATLS,

B ) B (19804F) . ARG (19864) wf&ﬁfi(w%&msa%) 1~2£ﬁﬁ§(1990)
2~3EEH(1991), 3~ 4% (1992),

INPA&CTFT@Aﬁkxor\&ﬁﬂﬁwﬁ&@&avzﬁ mmu?t&ot.
FEEBEEAINLENOHEBREEAL LT, BROMMOE=H —~ @ 7= H DK Adendro
neter (ﬁmsémmaénmmd)m{iﬁi BHFSHh B, :

2. 1 g

th¥hoJuvy (400m*600m)¥-8&\“€\ 'J 2 bﬁiﬁﬁo)ufﬁﬁ%%&%%ﬁ’mﬂz L.
TEBEhI:E, . '

REshizy J’7‘t3 o 4 (ZOOM*EDUM)LBB W, 5‘%& 6&5&%@‘@% Eh, #ﬁ%ﬂﬁmfﬁ
AL shk,
(i)pnpg

Han/ay ZicbunT, ﬂlLw?iﬁtﬁ/ﬁbLﬂuﬁban&#%mént.

(& 1)

(n)lblfﬁ

_mkﬁﬁ@%ﬁbr F oz — /V~L$é&ﬂkﬂ&Uﬁ%#bwﬁﬁmm¢rﬁn
THRMERENE, ' .

Minette(1992)Ic &k 2 L, CDF 2 — Y- a)mf_!a%«f 0)H;tdbh400ml«)..td)7!\14<:if
UEBIBNEHLTHY . SRR M 31BN U 1L, 5208k FuvBahilln®y
YO0, 00USEvE o TWE, ¥y ALIDEDD T R —¥ —NEHkd D oA ORBEH
nwH hiz, - & ’

(iii) Rty

ﬂiﬁk&éﬁi#ﬁf\@zf MFAR/ N > 8 C01095(1990)L_J:o'('§5f3fﬁ55 iz, :

HLERTEHKC, A1 eiEahkE) 2 MifEEh FhiL, 160)3@.#)}(!\-&'}“‘

bR, FIRHCAIE 2313k, M3 RTAL R oTWD, APFRABLTHIM L
SEMOHM 2 EMBELC, HHAORTH S, BHETRRRAOED OERHARDFHT
YL TH ok, Angelin-pedra(Pinizia excelsa Ducke)66y. tanimbuca(Buchenavia pa
rvifolia Ducke)TdRL %> CH Y, WEAREEY A ZLBOHHEVEORBERLTWS,
DAL LT, cumaru(Dipteryx sp)-42%, cupiuba(Goupia glabra)-41%, favei_ra_parki,
a(Packia multijuga)-41%, tachi vermelho(Sclerolebium eriopetalum)-38%, —# . £ w
LRI LT, castanha jacare('Corytophora rinosa)-0%, guariuba{Clarisia rac
‘emosa)-0%, mandioqueira(Qualea sp)-3%, cardeiro(Scleronema micranthum)-5%X (Feasta

194



nha jarana(Holopyxidium sp)-93k Ao CTnd, MEL T Lk, %ﬂrd/ha)/k%;}li:f;’ﬁﬁ’l
Lﬁ&?é akbhr\aﬁﬂmﬂ%enﬁ ECH B,

2. 2 &R |
2 DB K B IRAT R DBIER R B (ha 72 ) 12, }—2a (& TOIREA) B
U#2b (UR FEIEOR) KKRENATNS,

(fi-—:?a, 2b)

R EE, IRERGHEOMBIENU AN T4 TeEEE2RT, 2 Aihaidlzyo
AKOKEPHMBL, 1 ERIcEPT 5. 34, K@&ﬁu<ﬁ£%brﬁ %K@m&L
T HHUTWLSSADRT S £ TR T,

CORETH, #REELUEROMRD HERRER, E%br%bntw<ﬁ%£#
BHRWOT, BREOBNRREBEOLANCH D,

B2, T2ERABEECYAMIBOBRHIKEVT, 208 ZAXNERERLTY
B, 34N, E¥EI/haERRE, wﬁHWLﬁmmﬁﬁmiwﬁtﬂL£%§L@
ETDHIUEAHBBCEDIRWRRERLTNWS,

BLMOMIBBER>TWAT 3, BHESMMMETACE LY ROMEHIMPDILER
Hhad,

vha—uSoy MEEBWLAAOERELTHWAN, 2o L ikHiguchi(1987)
MIF-20 KRR T D 1980 S L19SSEDMIC IS M2 LEHFE L £ RO L2 & > T
TED, %n'c-um.-tﬁcm%b <11}H§L&64’ /1\/7 MO BRBRICERT S IH0
LEIDNS,
m%U@ﬂ#@ﬁ&&ﬁm%%mﬁﬁ&ﬁ#ﬁﬁ@&ﬁu1bmﬁcowr%ﬁéhf
BY, F-Jcmbk, ¥, KlaBRCIbkEERLE,

(.32_.3)

2. 3 WEH4LERRURKY
BHOBEMAHIEET Y > TORBEL LT, AOERORBATREITHD I L,

@m%ﬁﬁ%ﬁmmaﬁﬁﬁﬁﬁ &U&@*ﬂ%ﬁkﬁﬁ?é LMD BB OTND
Zrehs,
HKEmis kY, k%éwﬁ&k&oELW&Uiiﬂmﬁﬁﬂﬁkﬁiiéw%%ﬁ

CREEMT 2 ARG OV THRL LY E EHH I ENEETH B,
Dy hu—TOY FCBWT, dh25enl EOM KD BIZONWTHRAE, BERED

TS EROEHOR IR L NBERORB 2 Fh YRS REBAROICHL, 9.18

LR U3, 725CH 5, (Higuchi 1987)
' %4u\whﬂwMMLBHbuzbhmwwwmuJmmm®$%tm%iﬁ$k

WT, ha3h o kuvz nbwﬁmﬂwﬁwmm%ﬂmkmbrt®¢oLﬁofnbﬂ
'%mbft@r&& :

—195—



(o 4 45, MMEBCER UL 2ROBBBEIEL T SEECATHDH I END
D, ULALAAD, 2oL L > THONERE I L THBEREKTEORO
RO VALRET B LRCER N,

(-9)

P (4 - haiV) DBOEW) OBEERIEA, AV RO -NTOY IRELTATO
MBIZOWCHIICTHIRTNS, ' R -
RELDWTH, aYka—Ju, T1, T2, T3, ¢hZhR4da, 4b, 4¢c, 4
d#:ﬁ%én“cub,- - : . o . :

2.4 WEBEXVYTHAFIv IR G .
S4%C2 iéhbnaak%éGAImaﬁvwﬁLbhr 2m¥ 2mDkAY YT
WAy MBI AEBoRMEN TEbRE, vy Y4 L1200n>~2500n2 L 2 T
55, WIRHH LR 9?¥?)7®%ﬁ18WMJU$éu%®v&or Eﬁww%m
ﬁﬁ&%%umeér“&bnto : . _

h—2R1 4 H A&k
—22 3 # H#&
r—-23 125 H#%

O, BBORRBEELIBFLLDATHWS, wﬁ$®MEzr—/a/ﬁm%¢&ﬁ
&61*8@%%)7%L&?én\Eﬁ%&@w%&énfﬁﬁkbﬁéﬁw®#ib
NAFiMEBRTLECELLTNWS, \

VieiraJ U'Higuchi (1990) 4, %?JN)S’)G)E*?J@LDH’C&Z)F%%mbto Eﬁ*ﬁ%fﬂ
2 300BBoEMMULT S, ¥ vy TOXKESREFH OB HEBELLRVD,
WHEEBAERY vy TREBVTHIMULTWS,

3 HH

BG4 EMoBBEOBR., CORMVICREREHEHBLL T H%%tﬁ%%ﬁ%mﬁ
SYANSFHIIBRENZ LA bAh ok, TOHAKES T, FHINEBENIN RS
FRAME, M2 IS XA MU, T, ETHhaY Y BELR UHRTINCORE
TRIET 2, COLER, BBLEIELLE CERFR IR UV OEPRCEBET 52
EERLTCWS, COEKT, BHOLKHEERICYL > C24ELL L ERY A4 7 4128 Y]
MOREEEET B, ERERZ, PoorfMo k3 L PO NESEROMMICE VTR
YRS Z LA EIC, fIRO8E ((RF) K TEl Ry, -

7V roiRkEElR, mM?mmuTm*%N&tLr%ibubma&bﬁ&-
A5y, 2oz kid, &&\Mﬁ\@ﬂﬁvxﬁGMLmrwmﬁﬁ%m&mfé L EB
BT BTHABS,

IR Mo ahil, FRETIRORGER ., &6%**%?%%@TT ﬁ%w&%
RAHEFCEB LI YRREAS, ,
' mh<ﬁ\INPA&ODA?Dzm&bk&%E&W%(Ktﬁﬁwﬁm\t%ﬁi

- 196



	事前調査団報告書
	7. 資料編
	7-5 ブラジル政府からの正式要請書（1993年12月）
	7-6 ブラジル熱帯雨林パイロットプログラム関連資料
	7-7 協力要請分野関連資料



