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O Mesaincendio do Séoulo - 1998 & uma
descrigio  fiel de uma das mais trigicas
queimadas que j4 se registraram no Brasil. Os
autores adotam uma posturd jornalistica pam
descrever os oventos, explicando a0 mesmo
tempo os fendmenos climiticos que agravanam
o evento. A descricip deixa claro que, embora
os incéndins Morestais no Brasil sefam comuns,
jamats houve uma tagidia com as proporgdes
das que ocoreram em Raraima, em maro de
1998, Foi a imprensa que chamou o evento de o
Megaincéndio da Seculo.

The widfire of the century-1798 s a true
description of one of the most tragic wildfires that
have occured in Brazil ever, The authors use a
jourralistic approach i the ascounting of events,
explaining at the samc time the climatic
ghenomenen that enhanced the fires. The story
ciearly shows that althcugh wildfies are comman
in Brazil, never before was a similar situation
ohserved with proportions as those of Reraima, in
March ¢f 1998, [t was the press that called the fires
a5 the Wildfives of the Century.
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PREFACIO

Nas duas Oltimas décadas o Programa Espacial Brasileiro tem
proporcionado a nossa Sociedade o acesso rotineiro a uma grande gama
de dados de satélites de observagdo, que tém se mostrado de imensa
utilidade para o monitoramento de varios parametros ambientais, em todo o

planeta.

Dados de satélites tém sido utilizados no pais para o melhor
conhecimento da Amazénia, da Mata Atldntica, do Pantanal e de indmeras
outras dreas de dificil acesso, para obtencio de informag¢Ses, permitindo a
tomada de decisdes em diferentes niveis € o avango da ciéncia em

diversos campos.

O monitoramento do incéndio florestal de Roraima, que & discutido
nesse interessante livro, conta também com a utilizagdo de dados obtidos
por esses satélites. Numa fase inicial, e durante o episédio, o objetivo foi o
de caracterizar os focos de incéndio. Apés 0 seu término, a partir do inicio
de abril de 98 e até hoje, as informagdes coletadas estdo sendo dOteis para
a melhor caracterizagéo do processo da queima e recuperagio posterior da
vegetacdo, em algumas das areas afetadas.

Volker Kirchhoff, um dos mais brithantes pesquisadores do pais e
com quem tenho trabalhado mais de perto nos ultimos dez anos, trata
nesse livro esse lamentavel acidente com o rigor cientifico exigido. Paulo
Escada, jovem jomalista da 4rea de comunicagao social do INPE, agregou
a esse quadro-tragédia os relatos da imprensa com o destaque de
episodios dramaticos que afetaram a populacéo da regido. A combinagao
dessa duas abordagens produziu um material rico, preciso, de agradavel
leitura, que se constituira em referéncia obrigatoria para todos os
comprometidos com a preservaglo ambiental do nosso pals.

Marcio N. Barbosa
Diretor

INPE, S&o José dos Campos, maio de 1899



PREFACE

‘ The Brazilian $pace Program has provided our society, during the
'ast two decades, routine access to a large variety of satellite data, which
have proven to be of great importance in monitoring several environmental
parameters, over the whole planet.

Satellite data have been used in our country for the better
understanding of Amazonia, the Atlantic forest, the Pantanal, and several
add}tipnal areas of difficult access, to obtain information and helping the
dep:suon_ making process at different levels, as well as the advancement of
science in different areas.

_The description of the Roraima wild fire, discussed in this
m_:grestmg book, aiso takes advantage of data taken by sateliites. In the
Jnltla! phasg and during the episode, the objective was to find and define the
burning foc_r. With the end of the fires, from the beginning of April 1998 until
today, the information collected has been useful to better characterize the

burning process and the ensuing recuperation of the vegetation, in some of
the affected areas,

Vo!ker Kirchhoff, one of the most briltiant researchers of the
country, v_vﬁh yvhom | have worked more closely over the last 10 years
analyses in this book this regrettable accident, with the required scientiﬁé
emphasys. Paulo Escada, young journalist working in the communication
group of INPE. added to this tragic picture the reports of the press, with
emphasis on some of the dramatic episodes that affected the poputation of
the region. The combination of these two approaches produced a rich and
accurate material, that is pleasant to read, and which will become a

necessary reference to all those commitied to environmental protection in
our country.

Marcio N. Barbosa
Director

INPE, S0 José dos Campos, May, 1999.

RESUMO

Este trabalho descreve uma
das mais severas devastagdes
ambientais de que se tem noticia
neste sécule, numa regido do Brasil
que normalmente nao faz parte dos
locais de grandes queimadas. O
que ocorret no Estado de Roraima
em margo de 1998, foi causado em
primeiro lugar, pelo grande periodo
de intensa seca na regido, resultado
de um fendmeno climatico que
causou pertwbacdes em todo o
globo. Em segundo lugar, pela falta
de cuidado dos nossos lavrado-
res/fazendeiros que insistram na
pratica da queimada tradicional
apés a derrubada e capina de mata,
apesar das proibigdes, sem perce-
ber o perigo que estavam causando
ao meio ambiente, nestas condigbes
climaticas especiais. Um pequeno
foco aqui, outre ali, @ o que deveria
ser uma queimada a mais na época
de seca, tomou-se um incéndio de
propor¢ées dramdticas. E esta a
situagdo que se descreve neste
livro,

O trabalho comeca com a
descrigio de como ocorrem as
queimadas no Brasil, em geral, e 0
impacte ao meio ambientz da
atmosfera, no Capitulo 1. E impor-
tante notar gue Roraima ndo faz
parte das regides do Brasil onde
normalmente ocorre o0 maior numero

SUMMARY

This book describes one of
the most severe environmental
destructions cited in the news in this
century, in a region of Brazil which
normally is not part of the large
seasonal wildfires. What happened
in the State of Roraima in March
1998, was caused primarily by the
intense dryness of the region,
consequence of a  climatic
phenomenon that caused unwanted
perturbations all over the Gilobe. In
addition, farmers and land owners
were hot careful enough, and
insisted in making the traditional
burnings after the clearing of forests,
in spite of the Federal Government
prohibitions, not realizing the danger
that was imposed to the
environment under the special
climatic situation. A small fire here,
another one over there, and what
should have been just another
‘small”  wildfire during the dry
season, became a dramatic
nightmare of enormous proportions.
It is this situation that is described in
this book.

The work starts with a
descripion of how most of the
wildfires get started in Brazil, .in.
general, and its impact on the
environment of the atmosphere, in
Chapter 1. It is important to realize
that Roraima is located outside of



de queimadas, que é a do Brasil
Central, regido de cerrado, no noite
de Mato Grosso, em Rondénia,
Goias, Tocanting, e sul do Para. O
incéndio de Roraima foi uma grande”
surpresa e uma grande excecao. No
Capituioc 2 mostra-se como & a
regido geografica de Roraima, que
singularmente se situa em grande
parte no Hemisfério Norte, & o
Capitulo 3 descreve a Meteorologia
da regido, com informagdes tambam
sobre o fenémeno climatico El Nifto.
O Capitulo 4 refata como transcor-
reu o evento em seu momento mais
critico. Como iniciou e como se
desenvoiveu no més de margo. Os
prejuizos materiais causados pelo
incéndio sdo descritos no Capitulo
3, bem como a avaliagdo técnica
sobre o tamanho da 4rea queimada,
€ em seguida, no Capitulo 6, fala-se
nos herois e vilbes do episadio.
Aqueles que trabalharam duro para
apagar o incéndioc e também
aqueles que no desempenho de
suas fungdes talvez nfo o fizeram
tao bem como deveriam. O fim do
grande incéndic & narrado no
Capitulo 7. O fogo & apagado nao
pelos bombeiros, que apesar de
terem trabalhado muito bem, foram
impotentes diante da dimensso da
tragédia, mas pelas chuvas naturais
€ providenciais que cairam no final
de margo e inicio de abril,

the normal Braziian biomass
burning area, which is the region in
the center of the country, a region of
savannas locally called cerrados,
inctuding the north of the state of
Mato Grosso, Rondonia, Goias,
Tocanting and south of Para, The
wildfire of Roraima was a big
surprise and a great exception. The
geographic region of Roraima is
described in Chapter 2, calling
attention to the fact that it is aimost
entirely sitvated in the WNorthern
Hemisphere. Chapter 3 describes
the meteorology of the region,
including information an the climatic
phenomenon El Nifio, Chapter 4
describes the evolution of the fire
event during its most critical phase.
How it started and developed during
the month of March. The physical
damage caused by the wildfire is
described in Chapter 5, as well as
the technical assessment of the size
of the bumt area, and in Chapter 6
the heroes and villains of the

episode are mentioned. The end of
the huge fire is described in Chapter

7. The fire is extinguished not by the

firemen, who despite their excellent

performance were impotent in view

of the colossal dimensions of the

tragedy, but by the natural rains that

started to fall by the end of Mareh
and beginning of Aprit

CAPITULO !/

1

INTRODUGAO:
INCENDIOS NO BRASIL

Queimada & o termo usado
genericamente para descrever a
queima de mato seco. A queimada
em campo aberto é o o?psto da
queima em forno familiar, ou
fornalha  industrial. Nestgg. a
energia da queima & bem utilizada,
ou para cozinhar ou para operar
processos industriais. A quenmagla
em campo aberto, ao qontréno,
desperdica © aproveitamento
energético, servindo apenas para
“limpar" areas cheias de folhas,
galhos secos, troncos de arvores,
etc. A pritica & justificavel na
operagdo do pequeno agricuitor,
que precisa de um pedago de roca
para plantar e com isto garantir a
sua sobrevivéncia e a dg sua
familia. Por outro lado, a queimnada
n3o faz sentido quando ccorre em
locais onde nao traz beneficio,
como por exemplo, em parques de
preservagdo de fauna e flora.

A queimada no Brasil &€ um
evento sazonal que se repete
regularmente a cada estagdo seca.
Isto nfo ocorre apenas no Bfasﬂ,
mas também em palses tropiqaus da
Asia, Africa e outros da América do
Sul. A vegetagio seca que _é
produzida em excesso na auséncia

CHAPTER

INTRODUCTION:
WILDFIRES IN BRAZIL

In Brazil, gueimada is the
general name given to normally
small wildfires, that is, fires that
originate in areas with unwanted
vegetation, nommally  secondary
forest or savanna types of
environment, but in some cases also
with tropical rain forest.  This
corresponds roughly to the Engl!sh
term biomass burning. The burning
of biomass or more precisely,
phytomass, is the result of the need
of the farmers to clean the land ‘for
agricultural  purposes.  Burning
always occuis during the dry
season, when the fires propagate
easily. This is an open fieid fire, and
therefore, it is the opposite of the
burning in a furnace or in a cooking
oven, where the energy of the fire is
used for the benefit of the fire
maker. In the open field fire the
combustion process is incomplete,
given the lack of enough oxygen for
the process. This allows the
formation of several secondary
gases, which are thus injected into
the atmosphere.

Biomass burning in Brazil is
a seasonal event that repeats itself
at every dry season. This occurs not
only in Brazil but also in countries of

3



de chuva regular & queimada para
produzir terras para agricultura,
pastagens, ou outros usos, Qcorrem
¢asos, No entanto, em que as
queimadas sdo tdo vidlentas que
ficam fora de controle, queimando
vastas areas onde 0 fogo ndo é
necessario. Queimadas podem
expandir livremente nestas regides
de baixa densidade populacional,
como no caso do Brasil central, por
exemplo. Nestes «casos, as
que?rnadas passam dos seus limites
aceitdveis, e passam a ser
denominadas incéndios florestais.

A prética de queimada entre
os indios data de antes da
descoberta da América. Os Tupi,
por exemplo, que habitavam o baixo
Amazonas, praticavam a Coivara,
que representa a queimada do
_terreno antes do plantic e 2
incinera¢do dos restos de ramagens
que ficam apds a primeira queima, a
fim de limpar e adubar o solo com
as cinzas. Quando a terra se
esgotava, os Tupi deslocavam suas
rogas. O nosso cabocio herdou esta
pratica e a usa até os dias de hoje.

Os incéndios no cerrado ou
nas areas de florestas ndo destroem
apenas a massa vegetal. Matam
também a fauna e a flora que
habitam estes locais. Além de seys
efgitos mais imediatos na superficie,
existem efeitos mais sutis que se
faze::n sentir por exemplo no ar que
respiramos, na atmosfera. Traba-
thos pioneiros que investigaram os
efe_itos das queimadas sobre a
baixa atmosfera mostraram que as

4

Africa, Asia, and others of South
America. The dry vegetation which
predominates in the absence of the
rains is burned to produce land for
agriculture, pastures, and other
uses. There are cases, however,
when these burning events become
0 large and violent, that one looses
complete control, when they can in
these cases burn freely in areas
where actually the fires were not
necessary in the first place. The
fires can expand rather freely in the
low population density areas, such
as in the savanna regions of central
Brazil. When the biomass burning
gets out of control, they are then
calted incéndios florestais, or
severe wildfires,

It appears that the burning
pra_ctice was used by the local
Indians since before the discovery of
America. The Tupi, for example,
who lived in the low Amazon used to
practice the Coivara, which
consisted in the burning of the land,
destroying the excess leaves and
branches, from previous burns or
new slashings. When the land
became exhausted from its matural
fertilizers, they moved to new areas.
The present day agricultural
practices of the country side have
mh_erited this custom and are stil
using it.

‘ The wildfires in the cerrado
or in the forest areas do not destroy
0ply the mass of vegetation, They
k!l! as well the animal population,
birds and insects. Beyond the visible
effects on the surface, there are

concentracdes de gases como o CO
e o O; (monodxido de carbono e
ozdnio) aumentam em toda a baixa
atrnosfera, chamada de troposfera,
na estacdo das queimadas, em
comparagdo com valores tipicos da
estagdo chuvosa. O processo pelo
qual isto ocome & o bem conhecklo
ciclo poluente de reagdes quimicas,
em que o CO produzido diretamente |
pelas queimadas, uma vez injetado
na atmosfera, & oxidado por um
composto natural, o radical oxidrila,
OH, e apos uma série de reagdes
quimicas intermedidrias adicionais,
pode produzir ozonio. No caso de
queimadas do cerrado, uma grande
quantidade de ozénio & de fato
produzida, como foi amplamente
documentado por trabalhos do INPE
{Ver referéncias no anexo 3).

Definigao do Problema

O Brasil & um pais com uma
adrea de mais de 8§ mithdes de
quildmetros quadrados, dos quais
mais da metade & ocupada pela.
Amazonia Legal, que inclui toda a
floresta  tropical umida do
norte/noroeste & a maior parie da
regiso do cerrado. E nesta regido do
cerrado central do Brasil que
ocorrem a maior pare das
gueimadas discutidas na imprensa.
Os focos de gueimadas vistos por
satélite, por exemplo, ocorrem nesta
regido. Em termos de porcentagem
do total de focos de queimadas da
regido da Amazonia legal, Mato,
Grosso contribui com 33%, Para
com 24%, Tocanting com 12%, e
Goids com 7% (note que Roraima

other consequences as, for
example, on the lower atmosphere.
Pioneering work investigating the
effects of biomass burning on the
lower atmosphere have shown that
the concentrations of certain gases,
such as CO and O, {carbon
monoxide and ozone) increase in
the entire lower atmosphere, called
the troposphere, during the dry
season, in comparison to their
concentrations in the wet season.
The process responsible for this is
the well known pollution cycle, in
which a series of chemical reactions
are processed, starting with CO,
directly produced in the burnings,
and oxidized in the atmosphere by
its natural component, the hydroxyl
radical, OH. With a number of
intermediary reactions, this process
can produce ozone. In the case of
the cerrado fires, a large quantity of
ozone can indeed be produced as
has been demonstrated by the work
of INPE (see references in the
Attachments).

Definition of the Problem

Brazil is a country of more
than 8 million square kilometers, of
which more than one half is the so
called Legal Amazon region. This
includes the entire rain forest of the
north-north west and the larger part
of the savanna. It is in this region of
the savanna of central Brazil where
most of the biomass burning
discussed in the press takes place.
The hot spots seen by satellite, for
example, occur in this region. In
terms of percentage contribution to
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ano, para o periodo 1992/94. De
fato, houve um maximo em 1995,
aparentemente em correlagdo com
o impulse econdmico criado pelo
plano real. Este resultado  foi
tomado muito a sério pelo Govemo
Federal que adotou varias medidas
para deter esta nova tendéncia
{relatério intemo INPE/MCT, 1992,
1996 Desflorestamento 1995 -1997,

MCT/ABAMA, 1998).

O novo cenaric para as
taxas de desflorestamento, mencio-
nado acima, traz importantes
conseqiéncias, pois implica em
mudangas no uso da fterra que
podero ter influéncias importantes
na hidrologia, clima, e ciclos biogeo- »
quimicos. Os aspectos ecolbgicos
desta nova tendéncia s80 a preocu-
pagao principal de varias institui-
gbes e cienfistas, em termos de
mudangas causadas na superficie
terrestre  propriamente dita, mas
{ambérm em toda a baixa atmosfera.

A Figura 1.1 mostra uma
grande parte do Estado de Roraima,
em mosaico de imagem TM-
Landsat, com detalhes de sua
vegetagdo de superficie. Pode-se
ver o principal rio da regiao, numa
diregdo quase norte-sul, © Rio
Branco: e em verde as areas
florestadas e em rosa a regiao de
cerrado (ver também a descrigo da
4rea geografica de Roraima,

Capitulo 2).

Resultados Anteriores

A Figura 1.2 mostra as
avaliagdes oficiais do Governo

to 1994, In fact a maximum was
detected in 1995, apparenty in
correlation with the economic boom
created with the new Real currency.
This result was taken very seriously
by the Federal Government, which
adopted a series of measures to try
to revert this tendency (internal
report INPE/MCT, 1992, 1996
Desflorestamento 1995-1997,
MCT/BAMA, 1998).

This new scenario for the
increasing deforestation rates, men-
tioned above, may bring important
consequences, since they imply in
land use changes that might in tum
have an influence on local hydro-
logy, climate, and biogeochemical
cycles. The ecolagical aspects of
this new tendency are the concem
of many scientists and institutions, in
terms of the changes expected near
the surface, but also in the lower
atmosphere.

Figure 1.1 shows most of
the State of Roraima in a mosaic of
Landsat TM images, with detail of
the surface vegetation. The most
jmportant river of the region can be
seen, the Rio Branco, flowing in an
almost north-south direction; the
forest areas are shown in green,
and the savana regions in the north-
east of the State, are shown in pink
(see also the geographic description
of the State of Roraima in
Chapter 2}).

Previous Results

Figure 1.2 shows the official
assessments of the Brazilian
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Fig.1.1.- Mosaico de imagens TM-Landsat cobrindo a maior parte do Estado
de Roraima, em cores falsas. Branco no Sul e a oeste indica
algumas nuvens. Pode-se ver muito bem o Rio Branco, o maior da regido.
O verdemostraaregidodeflorestaseorosaa regiéo de cerrado.

Fig.1.1.- Mosaic of TM-Landsat images covering most of the State of
Roraima, in false colors. White spots indicate clouds in the South and West,
Tne Branco river can be seen quite well, the largest of the region. Green

s=0ws the forest area while the reddish indicates savanna.
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Fig.1.2- Taxas de desflorestamento obtidas de imagens LANDSAT,
avaliagio INPE/FUNCATE, projeto PRODES, 1998.

Fig.1.2.- Deforestation rates ohtained from LANDSAT images;
INPE/FUNCATE assessment, project PRODES, 1998,
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Brasileiro das taxas de desfio-
restamento na Amazénia Legal.
Notar que néo existem dados para o
ano de 1993. Para 1994 foi obtida a
taxa media anual entre 1992 e
1994. A Figura mostra que uma taxa
minima do desflorestamento foi
observada no periodo 90/91 (leia-se
1991 em refagio a 1990). Apos este
periodo, os. dados mostram uma
tendéncia crescente para taxas
maiores em 92 e 94, e atingindo um
maximo em 1995; os estados do
Par4 e Mato Grosso s&o os maiores
contribuintes, mostrados na Figura.
Pode-se atribuir esta tendéncia de
crescimento das taxas a varios
fatores, mas parece que um dos
mais importantes & a relativa
estabilidade da economia. ¢
Proprietarios de terra tem mais
interesse em investir nesta situagso,
com o objelivo de criar maior
disponibilidade de terra cultivavel.

E importante notar qual a
época de queima mais ativa no ano,
Isto pode ser determinade com as
observagbes feitas pelo sensor
infravermetho a bordo dos satélites
NOAA. O instrumento conhecido
como AVHRR {Advanced Very High
Resolution Radiometer) tem produ-
zido dados sobre o niimero de focos
de queimadas no Brasil. Para o ano
de 1995 os dados mostram que a
incidéncia de queimadas foi mais
intensa durante o més de agosto,
como demonstra a Figura 1.3, Em
outros anos, no entanto, 0 méaximo
de queimadas pode ocorrer em
outros meses do periodo seco.
Localmente, a atividade mais
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- objective  of

Government on the deforestation
rates of Legal Amazonia. Note that
there is no data for 1993. For the
year 1994 an average yearly rate
was obtained for the period 1992 to
1994. The Figure shows that a
minimum rate was observed in the
period 90/81 (read as 1991 in
comparison to 1990). After this
period, the data show an increasing
tendency, as for 1992 and 1994,
reaching @ maximum in 1995; the
states of Para and Malo Grosso are
the largest contributors, as shown in
the Figure. This tendency of
increase can be attributed to a
number of factors, but it seems that
one of the most important is the
relative stability of the economy.
Land owners have more interest to
invest in this situation, with the
creating more
availability of usable land.

It is interesting to determine
which is the most active time period
of the year for burnings. This can be
achieved with the observations

" obtained by the infrared sensors on

board of the satellites of the NOAA
series. The data is obtained by the
instrument known as the Advanced
Very High Resolution Radiometer,
or AVHRR. It detects the number of
hot spots over given areas. For the
year 1995, this instrument shows
that burnings were more active
during August, as shown in Figure
1.3. In other years, however, the
maximum activity may occur in other
months of the dry period. Locally,
the most active period was seen in
the state of Mato Grosso, in 1995;
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intensa ocorreu no estado de Mato
Grosso, ainda no ano de 1995. Em
seguida vem os estados de Goias e
Para.

O aumento nos desfloresta-
mentos pode ter como con-
sequéncia maior atividade de
queimadas, ¢ que por sua vez deve
injetar mais gases na atmosfera,
come o monodxide de carbono (CO),
que por sua vez pode produzir.
0zdnio(C;), via reagbes quimicas na
atmosfera. Ozonio e mondxido de ¢
carbono sfo gases considerados
tdxicos quando sua concentragio
estiver acima de cerfos limites
fixados em lei. Para o ozonio a
legistagdo brasileira considera este
limite sendo 80 partes por bilhdo por
volume (ppbv), valor este que no
pode ser ultrapassado durante uma
hora. Kirchhoff (1996) investigou, se
de fato maiores concentracdes de
O, s&0 consequéncia de taxas
maiores de desflorestamento na
Amazénia, e verificou aumentos
consistentes de 0zénio de superficie
e mondxido de carbono durante os
ultimos seis anos, em correlagao
aparentemente positiva com mais
desflorestamento. Os dados foram
obtidos em Cuiaba, MT. Esta foi a
primeira vez que medidas continuas
obtidas de uma estacdo Amazénica
demonstraram um claro efeito de
poluigio do ar que resultou dos
aumentos de desflorestamento da
regido (e maior alividade nas
queimadas). Seria  interessante
continuar a verificar tais tendéncias
€ correlagdes dos produtos gasosos
depositados na troposfera com as
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Grosso, in 1995; this is followed by
the states of Goias and Para.

The increase of the
deforestation rates may have as
direct consequence the increase of
biomass burning, which in turn will
inject more gases into the lower
atmosphere. As mentioned, this
process starts with the direct
production of carbon menoxide, CO,
and can produce ozone, O, by
chemical reactions in the
atmosphere. Ozone and carbon
monoxide are considered toxic
gases when their concentrations
reach beyond certain levels defined
by law. For ozone, the Brazilian
legislation prescribes that  the
maximum level, obtained in an one
hour average, should not be larger
than 80 parts per hillion per volume,
ppbv. Kirchhoff (1996) investigated
whether larger deforestation rates
are correlated with larger CO and O,
concentrations in  the lower
atmosphere, and found consistent
increases over the last 6 years, in
apparent correlation with the larger
deforestation  rates  mentioned
above. The data was collected at
Cuiaba, MT. This was the first time
that continuous and systematic
observations at an Amazonian
station have demonstrated a clear
air poliution effect, that resulted from
the larger deforestation rates, and
consequent buming activities. it
would be interesting to continue
these observations, and perhaps
extend them to several different
heights, that is, beyond the surface
where all the sources are.

taxas de desflorestamento, & em
varias  alturas, portanto, n&o
somente na superficie onde estao
localizadas as fontes.

E Roraima, Esquecemos de
Roraima?

N&o, nac esquecemos.
Roraima n3o foi mencionada ainda
simplesmente porque neste Estado,
as queimadas s&o historicamente
insignificantes  comparadas com
aquelas que acontecem no B!’a?ll
Central, ou nas faixas de transigao
entre cemrado e floresta, por
exemplo, em Mato Grosso,
Tocantins, & sul do Para. O estudo
da climatologia das queimadas
mostra que Roraima contribui muito
pouco, em média, na quantidade de
queimadas que se observam
anualmente no Brasil. _
ocorreu em 1998 & inusitado, foi
uma ocorréncia totalmente
inesperada, em termos de
queimadas. Como ainda sera
mostrado, mais adiante, na parte
que vai descrever a Meleorologia da
regido, a estagdo seca de Roraima
ocofre com uma defasagem de seis”
meses com relagéo a seca do Brasil
Central. Isto porque o estado de
Roraima fica no Hemisfério Norte,
muito proximo do equador, mas no
Hemisfério Norte, e portanto suas
estagbes do ano s&oc defasadas
com relagdo as do Brasil Central.
Esta foi mais uma razdo porque o
Incéndio de Roraima pegou todo

O que.

And Roraima, did we forget to
mention Roraima?

No, we did not. Roraima
was not mentioned so far simply
because in this state the biomass
burning activities are historically
insignificant in comparison to the
ones of central Brazil, or in the
transition regions between cerrado
and rain-forest, as for example, in
Malo Grosso, Tocantins, and south
of Para. A study of the burning
climatology shows that Rorafma
contributes very little, on average, in
the amount of burnings that are
observed in Brazil each year. The
event observed in March 1998 in
Roraima is unique. It was a total!y
unexpected occurrence, it s
interesting to note, and it will be
menticned again with respect to the
Meteorology of the region, that the
state is almost totally located in the
northern Hemisphere, very close to
the equator, but still in the Northern
part, which makes its” seasonal
cycles be out of phase with the dr_‘y
season regions of central Brazil.
This was one more reason far the
Roraima fires to be so unexpected.
In 1997/98 a climatic phenomenon
called El Nifio has dramatically
enhanced the dry season in
Roraima. A few fire foci which at first
were insignificant, quickly developgd
into gigantic fires, until the wildfire
was completely out of control. The
press called this the WILDFIRE OF
THE CENTURY.

mundo de surpresa. Em 1997/98 um

fendmeno climatico oonhecido como
El Nifio acentuou dramaticamente
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as condi¢des de seca na regido, e
varios focos de queimada, inicial-
mente insignificantes, toraram-se
Incéndios gigantescos e totalmente
incontrolaveis, tormandg-se o que
alguns jomais chamaram de o
MEGAINCENDIO DO SECULQ. -
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CAPITULO / CHAPTER

A REGIAO GEOGRAFICA DE
RORAIMA

Roraima originase da
palavra roro, ou rora, que significa
verde, e iméd que quer dizer serra,
monte, no idioma lanomami. Serra
verde reflete o tipe de paisagem
natural encontrada na regido. Duas
formagdes  acidentadas  ainda
mantém localmente © nome: ©
monte Roruima, € o monte Roraima
{mencionados mais adiante). Q solo
dessas configuragdes tem
caracteristicas de tipo arenoso no
cerrado, sendo considerado pobre
em nutrientes. A drea de floresta
temn o perfil de vegetacéo florestal
tipica da Amazdnia, conhecida
como ombrofila, ou simplesmente
floresta equatorial Umida. Mostra-se
uma imagem de satélite sobre
Roraima na Figura 21, com a
localizagao de varios focos de
queimadas no final de margo.

Roraima estd localizada na
Regido Norte do Brasil, com quase
todo seu territdrio no hemisfério
setentrional. O Estado ocupa
apenas 5,8% da area territorial da
Regido Norte e 2,8% do pais,
segundo dados do IBGE. O Estado
faz fronteira com dois paises ©
chega a uma extensao fronteirica
total de 1.922 quildmetros, sendo

2

15

THE GEOGRAPHIC REGION OF
RORAIMA

The word Roraima has its
origin in the word roro or rora, which
means green, and im& which
franslates to ridge, or mountain, in
the lanomami Indian language.
Green mountain refiects the local
scenery. Two mountain formations
of the region still maintain locally the
name; mount Roruima, and mount
Roraima {mentioned again later on
in the text). The soil of this region
has sandy characteristics, especially
in the cerrado areas, and is
considered to be poor in nutrients.
The forest area is typical of the
Amazonian formations, being known
as the ombrophile type, or simply
tropical rain-forest. in Figure 2.1
one shows a satellite image over
Roraima, including the locations of
several biomass burning spols by
the end of March.

Roraima is located in the so
called North region of Brazil, with
amost all of its territory in the
Northern Hemisphere. The State
only occupies 5.8% of the total area
of the North region, and only. 2.6%
of the country, according to
Government data. The State is the
neighbor with two other countries,
stretching a border length of 1,201
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Fig.2.1.- Imagem do satélite NOAA mostrando o Estado de Ro

raima
do Estad_o do Amgzonas para o dia 28 de margo de 1998. Mos?rg-g?eﬂ:
localizagio da capital Boa Vista e vérios pontos de focos de queimadas.

l;ig.z.j .- NOAA satellite image showing the State of Roraima and the north of
the Stats of Amazonas for March 28. 1998. The position of the capital
Boa\ -s!a s shown and several burning fogi,
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958 com a Venezuela, no norte €
nordeste, & 964 com a Guiana, no
leste. No Brasil seus vizinhos sao
Amazonas no oeste e sul, e Para
no sudeste do Estado. Ocupa uma

drea de 225116 quildmetros,

quadrados.

Roraima & formada
atualmente por 15 municipios,
sendo que 7 foram criados em
janeiro de 97, com a posse de seus
primeiros prefeitos: Amajari, Canta,
Caroebe, Iracema, Pacaraima,
Roraindpolis, e Uiramutd. Os
municipios de Boa Vista, Bonfim,
Caracaral, Mucajai, Normandia, S&o
Jodio da Baliza, S30 Luiz, e Alto
Alegre s&%0 os municlpios mais
antigos.

Atuaimente o estado de
Roraima & governado por Neudo
Ribeiro Campos. No Senado
Federal conta com trés
representantes, e na Camara dos
Deputados possui oito
representantes. Em 1994, o Estado
contava com 119.888 eleitores. O
Estado de Roraima, de acordo com
o c¢enso realizado em 1996, tem
uma populagide de 273  mil
habitantes. A maior concentragdo
populacional estd na area urbana
com 64,7% da populagio e 32,3%
dos roraimenses estdo estabele-
cidos na zona rural, Com uma area
de 225116 km?® a densidade
demografica é de 1,2 habitantes por
quildmetro quadrado, sem contar a
populagao indigena. Somente na
capital Boa Vista, estd 26,9% do
total de habitantes do Estado. A
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miles, almost 600 miles with
Venezuela, in the north and north-
east, and 602 miles with Guyana in
the east. In Brazil, it neighbors with
the States of Amazonas in the west
and south, and with the State of
Para in the south-east. lts area is
88,000 square miles.

Roraima is  sub-divided
presently in 15 counties, 7 of which
were created in January of 1997
They are: Amajari, Cantd, Carosbe,
lracema, Pacaraima, Rorainopolis,
and Uiramutd The remaining
counties are Boa Vista, Bonfim,
Caracaral, Mucajai, Normandia, S3o0
Jodo da Baliza, 530 Luiz, and Alto
Alegre, which are the older counties.

Presently the State of
Roraima is governad by Mr. Neudo
Ribeiro Campos. In the Senate it
has three representatives and in the
House of Representatives, it has 8
members. In 1994 the State had
119.888 citizens qualified {0 vote.
According to the 1996 census, the
State of Roraima has a population of
273 thousand people. Most of this is
concentrated in the urban areas,
with 64.7%, the remaining 32.3%
belonging to the rural population.
The population density is only 3.1
persons per square mile. This figure
does not include the Indian
population. They occupy an area of
58,000 square miles of the Slate,
with a population of 30,000 Indians
distributed in 200 communities.

The major Indian community
of the State in terms of population



. populacao indigena ocupa uma 4rea
de 148 mil km?, com yma populacio
de 30 mil indios, distribuidos em
200 aldeias.

A maior comunidade indi-
gena no Estado em termo
populacional é da tribo lanoméami,
chegando a somar mais de 9,9 mil
pessoas. Eles vivem em reservas
nacionais pertencentes aos
murnicipios de Alto Alegre, Boa
Vista, Caracarai e Mucajai. As
terras dos  lanomdmi  foram
demarcadas em 1992. Além da

populagio  lanomami, Roraima
abriga aldeias como as de
Catrimani, Arajani, Flexal,

Tabalasca, entre outras. No leste
do Estado vivem 22 mil indics de
varias tribos como Macuxis, e
Taurepang, que praticam a pecuaria
€ agricultura. Faz parte da cultura
dessas etnias, gueimar rogas e
pagtos. principalmente em época de
estiagem, quando ¢ mato esta seco.

Roraima sempre foi
habitgda por indios. Na é¢poca da
colonizagao as fribos principais
eram 0s Aruaque e Caribas. Em
Tu_pi, Aruaque significa comedor de
farinha e essa populagso indigena
habitava a regido amazénica a leste
do Rio Negro. Caribas por sua vez,
€ o nome de uma arvore tipica do
cerrado e era também a designagso
Tupi para o homem branco.

A economia de Roraima
depende da agricultura, pecuaria e
atividades de extrativismo vegetal e
mineral. O plantio & basicamente
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size is of the Janomami tribe, with
more than 9.4 thousand. They live in
national Indian reserves that belong
to the counties of Alto Alegre, Boa
Vista, Caracarai and Mucajai. The
lanomami land was demarcated in
1992. In addition to the lanomami,
Roraima is home for other tribes,
such as the communities of the
Catrimani,  Arajanf, Flexal, and
Tabalasca, among others. In the
east of the State live 22,000 Indians
of several tribes, such as the
Macuxis, and Taurepang. They
practice agriculture and ranching. It
is part of their culture to burn their
land for preparation for their crops
and pastures, especially during the
dry season, when all the vegetation
Is dry.

Roraima has always been
inhabited by Indians. By the time of
the colonization the major tribes
were the Arvagues and the Caribas.
In the Tupi language Arvaque
Flesignate the farinha eaters (farinha
Is & coarse grained flour made from
the manioc root, food of large
consumplion in  north-northeast
areas of Brazil) and this population
lived in the Amazon region east of
the Negro river. Caribas is the
designation of a tree typical of the
cerrado environment, and this was
also the name that the Tupi pecple
gave to the white man.

The Roraima economy
depends on its agriculture, ranching
and activities of extracting valuables
from the forest, such as minerals
and fruits. The main crop products

voltado 3 cultura do armroz, feijao,

milho, mandioca e banana. Na

pecudria, ©0s roraimenses criam

bovinos, com um rebanho atual de

mais de 350 mil cabecas, além de

suinos e galinaceos. As atividades
extrativistas s3o voltadas a refirada
de madeiras das florestas existentes
e a mineragdo de diamante, bauxita,
areia, argila, granito, além da
extragéo do ouro, que entre 92 @ 93,
alcangou uma tonelada depois de
beneficiado.

A parcela do estado situada
em niveis mais altos, entre 800 a
1000 metros de altitude, apresenta
temperatura amena com médias de
até 18°C, como no Monte Roruima,
com altitude de 1.400 metros. Ja as
altitudes acima de 2.800 metros
como o Monte Roraima,
considerado o ponto mais elevado
do Estado, que representa a
fronteira com os paises vizinhos, a
minima noturna chega a 6°C e as
diurnas a 20°C em qualquer época
do ano. O fuso horario em relacdo
ao Meridiano de Greenwich € de
menos 4 horas, e em relago a
Brasilia, menos 1 hora.

Os Indices pluviométricos
sdo crescentes de leste para o
oeste, variando de 1.500 mm anuais
nas areas em tomno de Bea Vista, a
2600 mm no extremo sul do
Estado. Pode-se perceber em
Roraima dois periodos distintos
durante o ano, O periodo que vai de
abril a setembro tem o clima dmido
e o total de chuvas resultam em

are rice, beans, corn, manioc, and
banana. The ranching is mainly for
beef praduction, with a herd of about
350,000, Smaller amounts of
chicken and hogs are also
produced. The extraction industry
concentrates  also  on  special
Amazonian timber, and mining of
diamonds, bauxite, sand, clay and
granite, in addition to gold mining,
which produced one thousand
kilograms of pure gold in 1992-93.

The portion of the State that
is higher above sea level, between
800 and 1000 meters, has lower
temperatures, with averages around
18°C, as on mount Roruima, with
altitude of 1.400 meters. On even
higher sites, such as that of mount
Roraima, with 2.800 meters, the
highest point of the State, and which
is the natural border with neighbor
countries, the nocturnal minima is
around 6°C, and the diurnal is 20°C
during the year. The lime zone
counts 4 hours less from the
Greenwich meridian, one hour less
than Brasikia.

The rainfall  intensities
increase from east to west, and vary
between 1,500 mm per year near
Boa Vista, and 2,600 rmm per year in
the extreme south of the State. One
can easily identify two very distinct
regimes in Roraima: from April to
September, humid with lots of rain
and water surplus; and from October
to March, the dry season, when
there is almost no rain, with a large
deficiency in the river levels.
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elevados  excedentes  hidricos.
Porém, de outubro a margo é época
de seca e, consequentemente, o
decréscimo de chuva causa grande
deficiéncia hidrica, mesmo Roraima
estando localizada na regiio da
bacia Amazénica, e com uma
densidade fluvial respeitavel.

O principal rio de Roraima &
o Branco. Ele & formado pelo
Tacutu, tendo como afluentes o
Sumuru, Parimé, Cuitanau, Apiag,
Anaua, Catrimani, Cherivini e
Tapera. O rio Branco desemboca no
rio Negro e faz limite com o Estado
do Amazonas. Roraima tem ainda
0s rios Urancoeira, Alalad, Mau,
Jagari, Parima, Mucajai, Majari,
Ururica, e Purue, entre outros.
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The main river in Roraima is
the Branco (means white, in
portuguese). It is formed by the
Tacalu, with contributions of the
Sumury, Parimé, Cuitanau, Apiad,
Anaud, Catrimani, Cheriuini, and
Tapera. The Branco river flows into
the Negro (black, in portuguese) and
is the natural border with the State
of Amazonas. Additional rivers are
the Uraricoeira, Alalad, Mat, Jagari,
Parima, Mucajai, Majari.  Ururica,
and Purue, among others.

CAPITULO / CHAPTER

A METEOROLOGIA DA REGIAO
DE RORAIMA

Q ano de 1997/98 foi um
ano de Ei Nifio, isto &, teve efeitos
de perturbagbes climaticas asso-

3

ciadas com aquecimentos andmalos '

das aguas do Oceano Pacifico,
como mostrado na Figura 3.1. Nao
se sabe aoc cerio, ainda, o
funcionarmento exato desta
perturbagio climatica, que parecc
afetar tode o globo. Porém, em anos
de El Nifio, parece que chove
menos em locais de pouca chuva e
chove mais em regides onde
normalmente chove muito. Isto pode
causar grandes problemas locais,
de extrema seca em algumas
regidbes, e de enchentes e
inundacfes em outras. Infelizmente,
algumas destas caracteristicas
foram verificadas no Brasil, com
grande intensidade em 15997 e em
1998.

No més de margo de 1998,
isto & durante as queimadas de
Roraima, as anocmalias de
temperatura no Pacifico equatorial
leste continuavam a diminuir, porém
a temperatura ainda estava acima
de sua média em 3 °C. Ao longo do
litoral do Brasil, sobre o Atlantico, as
anomalias de temperatura da
superficie do mar, ficaram acima da
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THE METEQROLOGY OF THE
RORAIMA REGION

The period 1997/98 was an
El Nifio year, that is, it was strongly
affected by climatic pertubations
associated to anomalous heating of
the Pacific waters, as shown in
Figure 3.1. It is not ot well
understood how this  ctimatic
perturbation is spread fo other parts
of the Globe. What seems (0 be a
general rule, is that in El Nito years,
dry regions get even less ran. and
where usually there are he.vy rains.
they get even heavier. 1his can
create serious local problns, with
either  extreme  drynoss  Of
exaggerated wetness with floodings.
Unfortunately, some of these
extremes were indeed observed in
Brazil with great intenssy during
1997 and 1998.

During March 1998, that is,
during the Roraima wildives, the
temperature anomalies in the east
equatorial  Pacific, contlinued to
decrease, but were stil above
average by 3°C. Along the Brazilian
shoreline and over the Attantic, the
ocean surface temperature
anomalies were above their
averages, of the order of 1°C, and
therefore did not favor the
production of rains for the north-east
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Fig.3.1.- Anomalia de temperaturas da supetficie do mar, para margo de
1998, mostrando em vermelho o aguecimento do Pacifico, a oeste
do continente sulamericano. Ver abaixo a escala de graduagio. Esta figura é

representativa do fenémeneo El Nifo.

Fig.3.1.- Ocean surface temperature anomalies, for March 1998, showing
in read the heating of the Pacific Ocean, west of the South American
continent. The color scale is also shown. This figure is representative of the

El Nifio phenomenon.

media, tendo ultrapassado a
temperatura média em 1° C, e assim
nao favoreceram a formacgéo de
chuvas para a regido Nordeste.
Pode-se obeservar na Figura 3.2,
que a distribuigdo dos desvios de
temperaturas. (as chamadas
anomalias) no pais teve excessos de 2
a 3° C no estado de Roraima
(mostrado pela cor alaranjada),
que agravou ainda mais o estado de
seca da regido (Revista Climandlise,
CPTEC, INPE).

Durante o més de margo
foram observadas chuvas fortes no
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region. In Figure 3.2 one can cbserve
that the distribution of the
temperature anomalies overrcraima
had excesses of 2 te 3° C
(shown by the orange color}, which
had an effect of worsening the
dryness of the region (see
Climanalise, CPTEC, INPE for more
details).

Strong rainfall was observed
dufing March in the north of the
State of Maranhdo, in the north-gast
of Para, and in almost all of Amapa,
with events of 400 to 600 mm of
Precipitation. In contrast, very little
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Fig.3.2.- Anomalias de temperatura sobre o Brasil durante margo de 1998,
mostrando lemperaturas acima da média sobre Roraima, o que acentuou a
secana regiéo e o posterior incéndio.

Fig.3.2.- Surface temperature anomalies for Brazil, during March 1998,
showing temperatures above average in Roraima, which enhanced the
dryness of the region and made it easier for the fires.
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norte do Estado de Maranhao, no
nordeste do Para, e em quase todo
o Amapa, com ocorréncias de até
400 e 600 mm de precipitagio. Em
contraste, choveu muito pouco no
norte de Roraima. A Figura 3.3
mostra a distribuicdo da anomalia
(excesso ou falta de precipitagio
com relagio 4 média) de chuva no
Brasil durante margco de 1998 A
barra de cores, na parte inferior da
Figura mostra a escala de valores.
Vermetho representa um déficit de

chuva entre 50 e 100 mm de

precipitagio, por exemplo. Ja a cor
azul, que se vé nos estados do Sul,
mostra excesso de chuva, (falta no
nordeste, e excesso no suly uma
das caracteristicas mencionadas do
fendmeno El Nifio.

As chuvas comecaram a
cair sobre o Estado de Roraima no
final do més de margo de 1998,
contribuinde de rmodo decisivo para
o fim do incéndio. Esta situaclo foi
documentada por imagens de
satélite, como por exemplo do
Meteosat 5, que mostra na Figura
3.4 a imagem do canal do infra
vermelho para o dia 3 de abrit de
1998. Pode-se ver extenso bloco de
nuvens na regido de interesse,
sobre Roraima, incluindo toda a
Amazdnia, noroeste do Para, e o
Estado do Amapa. Ja a Figura 3.5
do inicio do més, mostra apenas
algumas poucas nuvens mais ao sul
(Estas informagdes e figuras
meteorologicas s3o cortesia do
CPTEC do INPE).
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rain was observed in the north of
Roraima. Figure 3.3 shows the
anomaly distribution of rainfall in
Brazil during March of 1998. The
precipitation intensity is shown by
the color coded bar. Red represents
a deficit in precipitation between 50
and 100 mm, for example. In the
States of the South, on the other
hand, there is excess rain, shown in
blue. This is in agreement with the
general rule of El Nifio: lack of rains
in the north-east, excess rainfall in
the South.

The saving rains started to
fall over Roraima by the end of
March 1998, contributing decisively
to end the fires. This situation was
documented by satellite images as
for example, the Meteosat 5, shown
in Figure 3.4. The infrared channet
is depicted for April 3, 1998, An
extensive cloud system can be seen
over the region of interest, over
Roraima and all Amazonia, north-
west of Para, and the State of
Amapa. In contrast, Figure 3.5
shows the situation in the beginning
of the month of March, with only a
few scattered clouds in the south
(This information, the figures and
satelite images are courtesy of
CPTEC, INPE)}.
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Fig.3.3.- Anomalia de precipitagio sobre o Brasil, de margo de 1998,
mostrando que em Roraima ocorreu um déficit de chuvas nesta época.

Fig.3.3.- Precipitation anomaly for Brazil, March 1998, showing that
Roraima had a deficit of precipitation during the fire event.
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Fig.3.4.- Imagem do satélite Meteosat-5, no infravermelho, sobre o Brasil, no
dia 3 de abril de 1998, cblido as 18 Z, mostrando muitas nuvens sobre
Roraima, Foi no periodo em que comegaram as chuvas na regido,

debelando as chamas.
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Fig.3.5.- Imagem do satélite Meteosat-5, no infravermelho, sobre o Brasil, no
dia 2 de margo de 1998, periodo critico em Roraima, mestrando
algumas poucas nuvens apenas mais ao sul do Estado.

Fig.3.5.- Meteosat-5 satellite image in the infrared Brazil, on March 2,
1998, the critical period of the Roraima fire, showing only a few clouds
mare to the south of the State.
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CAPITULO / CHAPTER

O MEGAINCENDIO DE RORAIMA

Os piores efeitos da
tragédia foram sentidos pela
populacao de Roraima no final de
margo de 1998. Havia entdo muita
fumaga, calor de 40 °C (leia-se
graus Celsius) e baixa umidade
relativa do ar. Dormia-se mal a
neite, pois a fumaga & a poeira
prejudicavam a respiragdo. Os olhos
lacrimejavam e as méos e garganta
estavam sempre secas. Os
jornalistas brasileiros e estrangeiros
enviados aoc Estado para a
cobertura do incéndio florestal
registraram ¢ sofrimento dos
praprios colegas com os efeitos da
queimada. Para  verificar e
documentar os eventos, além da
fumaca e do calor, enfrentavam
ainda as dificuldades do transporte
de longas distancias, percorridas
quase sempre em condigdes
precarias.

O govemador  Neudo
Campos, em fevereiro, decretou
estado de calamidade pablica no
estado de Roraima, neste momento
mais pela seca do que pela
intensidade das queimadas. No dia
14 de margo de 1998, o jornal “Q
Estado de Sdo Paulo” noficiou o
incéndio de Roraima com destaque,
quando as queimadas ja haviam

4
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THE WILDFIRE OF RORAIMA

The worst effects of the
tragedy were felt by the Roraima
population at the end of March of
1998. There was a lot of smoke, the
heat reached 40°C (40 degrees
Celsius), and very low humidity.
Nobody could sleep well, at night,
since the smoke and dust in the air
made respiration difficult. The eyes
were always wet, hands and throat
always very dry, The national and
foreign correspondents sent to the
State to cover the news of the large
wildfires documented the suffering
of their peers. To cover and
document the fires, in addition to the
heat and the smoke, they had also
difficulties  in  finding adequate
transport, which was almost always
made in precarious conditions.

The  Governor  Neudo
Campos, in February, declared the
state of public calamity in all State of
Roraima, at that moment much
more because of the exdreme
dryness of the region, than because
of the intensity of the fires. Only on
March 14, the national Newspaper
“Q Estado de S. Paulo” reported
the Roraima wildfire with big
headlines, when the wildfires had
already become alarmingly large.
After this, all the larger newspapers



adquiride uma proporgio de
tamanho e duracdo alarmantes. A
partir de entéo, todos os jornais do
Brasil e do mundo, dedicaram
enorme  atengdo ao  fendmeno.
Pode-se dizer, sem dulvida, que
nenhum incéndio de grandes
propor¢gbes ocorrido antes no
Brasil, causou tanto interesse na
imprensa falada, escrita, e
televisiva. Foi grande o nimero de
jomalistas de jomais nacionais e
estrangeiros que visitaram Roraima.
O nimero de politicos de Brasilia
que visitaram o Estado nesta época,
tambem foi grande.

A vegetagdo em Roraima
apresenta dois ecossistemas
preponderantes: o cemado ou
savana, que consiste de vegetacio
de baixa estatura e de pouca
massa, isto &, capim, arbustos, e
pequenas arvores (com varias sub-
divisdes, dependendo do autor, tais
como savana gramineo-lenhosa,
savana parque, savana estépica,
etc.) e a floresta tropical (mida,
geralmente incluindo arvores de
grande estatura e massa. A regiso
de floresta ainda intacta ¢
majoritaria, ocupando 71,3% da

area do Estado, com 160.526,4 km?. *

A regido de cerrado cobre os
restantes 28,7% do Estado de
Rorairna, principalmente na regido
nordeste (ver Figura 1.1 e 5.1). Com
a ocoréncia grave da seca, e
antevendo a possibilidade de
expansdo de queimadas, a pariir do

final de janeiro, o IBAMA nao mais

emitiv  licengas especiais para
queimadas agricofas no Estado. A
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of Brazil and from abroad have
documented the event with daily
reports, dedicating enormous efforts
in this. One can state, without any
doubt, that no other wildfire of
large propottions in Brazil,
caused so much interest in the
press, radio and TV, ever. There
was a large number of newsmen,
national and from abroad, who
visited Roraima during the episode.
Also, a large number of Brazilian
politicians visited the State during
the March event.

The Roraima vegetation can
be classified in two basic types:
cerrado or savanna, and the tropical
rainforest. The cerrado consists of
vegetation of lower stature and
small mass, that is, grass, shrubs,
and small trees (with several sub-
divisions depending on the author,
such as savanna park, savanna
steppe, savanna with scattered
trees, etc). The rainforest is
generally formed by larger trees with
large masses. The stilt intact forest
area is the largest component in the
State. It covers an area of 160,526.4
km? , or 71.3% of the total State
area. The remaining 28,7% is
covered with the cerrado vegetation,
especially in the northeast part of
the State (see Figures 1.1 and 5.1).
With the development of the severe
dryness, and anticipating the
possibitity of  bumings, the
Government Environment agency
IBAMA, no longer gave special
permissicns for open field bumings
at the end of January 1998. This
was anticipating possible additional

preccupagdo tinha base na previsao
de intensificagio da seca provocada
pelo fendmence El Niflo, o©
aquecimento andmalo das &guas do
Oceano Pacifico Tropical Leste, que
desencadeia um processo de
interferéncia climatica em varias
regides do Planeta (ver Capitulo 3).

A catistrofe do més de margo

No inicio de margo, a falta
de chuva mostrava uma paisagem
muito desoladora (ver Figuras 3.5 e
3.3). A queda do nivel dos rios
deixava transparecer bancos de
areia, antes encobertos pelo volume
normal das aguas. O maior rio de
Roraima, o Rio Branco, com suas
vertentes na Serra de Pacaraima,
ao norte, e desembocadura no Ric
Negro, no Estade do Amazonas,
ficou com uma profundidade de
apenas 35 centimetros em alguns
pontos. O lago natural do Pargue
Anavd, em Boa vista, com 3 mil
metros quadrados e capacidade
para 100 mihdes de litros, havia
secado por completo. A imagem do
satélite NOAA do dia 8 de margo,
mostra um conjunto de focos de
queimadas na regido central do
Estado, a noroeste de Boa Vista
(Figura 4.1).

Ja em meados de margo, a
estiagem em Roraima revelava-se
uma das piores dos uitimos 15
anos, trazendo forte prejuizo a
economia do Estado. Segundo o
governador Neudo Campos, as

problems resulting from effects of
El Nifio, the anomalous heating of
the east Pacific waters, which was
causing large climatic perturbations
at several places at Planetary scales
(see also Chapter 3}.

The March catastrophe

The lack of rainfall during

the first half of March resulted in a
desolated landscape (see Figures
3.3 and 3.5). The lowering of the
river levels made visible many sand
. banks, normally covered by the
waters. As mentioned, the largest
Roraima river is the Branco, with its
affluents from the Pacaraima
mountain system, then joins the
MNegro river in the State of
Amazonas in the south. It was left
with its water level to only about 35
cm deep at some points. The natural
lake of the Anaua Park, in Boa
Vista, with an area of 1,172 square
miles, and with a volume capacity of
100 million liters, was completely
dry. The NOAA satellite image of
March 8 shows a set of fire foci in
the central region of the State, to the
north-east of Boa Vista (Figure 4.1).

Around mid Mareh, the dry
season of Roraima proved to have
hecome one of the most severe of
the last 15 years, bringing with it
great hardship for the local
economy. According to Governor
Neudo Campos, the estimated
losses amounted already to about
US § 12 million. The largest crisis
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Fig.4.1.- imagem de satélite do sisterna NOAA, com resolugao de 4 km,
para o dia 8 de margo de 1998, inicio da fase mais dramatica do incéndio
de Roraima. Canal 3 do infravermelho do instrumento AVHRR. Roraima
estd situada bem no certo da imagem. Os focos estao mostrados como
pontos brancos em fundo preto. A maior parte dos focos neste dia esta a

noroeste de Boa Vista.

Fig.4.1.- NOAA satellite image, with resolution of 4 km, for Mach 8, 1998,
beginning of the most dramatic period of the Roraima fires. Channet 3 of
the AVHRR infrared data. Roraima is located right in the center of the
image. The fire foci are shown as white dots on a black background. The
majority of the on this mday is north-west of Boa Vista.
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perdas estimadas eram de R$ 109
milhdes. A crise vinha se abatendo
principalmente sobre a agricultura e
a pecudria. As queimadas, como
conseqiéncia tragica da seca,
aumentaram o quadro de prejuizos.
Nas regides sul e norte do Estado,
segundo calculos do governo, cerca
de 12 mil cabegas de gado.
morreram de fome e de sede. Rios
e igarapés secaram, & em oito dos
15 municipios do Estado o
abastecimento de agua estava
totalmente comprometido. 0
municipic de Pacaraima, oltima
cidade brasileira ao norte na
fronteira com a Venezuela, com
populaggo de 4 mil habitantes, sem
uma gota d'agua, foi socorrida pela
cidade venezuelana vizinha, Santa
Elena do Uairém. As imagens do
satélite NOAA de 23 e 29 de margo,
mostram um grande conjunto de
focos de queimadas a leste do
mefidiano de 62 °"W, ao norte
de Boa Vista (Figura 4.2 e
4.3).

No dia 26 de margo, a
capital Boa Vista e a BR-174
amanheceram encobertas pela
fumaga. A visibilidade era de
apenas 30 metros e o0s carros
girculavam com os fardis acesos.
Nos aeroportos eram permitidos
somente 0§ voos por instrumentos.

* Os helicopteros da grande operagéo

no Estado ndo podiam voar. Na Vila
de Apiau, cerca de 350 homens
permaneciam no combate ao fogo.
‘Setenta soldados da Companhia de
Fuzileiros da Selva enfrentavam as
chamas na reserva lanomami, e
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was on the agricutture and ranching
community. With the addition of the
wildfires, the hardship had worsen.
According to Government
calculations, in the extreme north
and south of the State, around 12
thousand cattle had died from thirst
and hunger. Rivers andg small creeks
had dried out, and in 8 out of the 15
counties there was no more water to
be supplied to the popuiation. The
county of Pacaraima, last frontier
region to the north, borderfine with
Venezuela with a population of 4
thousand, without a drop of water,
was helped by the Venezuelan
nearest city Santa Elena do Uairem.
The NOAA satellite images for
March 23 and 29, show a large
amount of fires east of the 62°W
meridian, to the north of Boa Vista
(Figures 4.2 and 4.3).

The capitat Boa Visfa and
the federal highway BR-174, woke
up on March 26 covered by smoke.
The visibility was only about 30
meters, and the cars could only
circulate with their lights on. Only
flights by instruments were allowed
at the airport. This did not allow the
helicopters, engaged in the fight
against the fires, to operate. In the
town of Apiad, about 350 men
stayed fighting the fires. 70 soldiers
of the Forest Company were fighting
the fires that approached the
lanomami reserve, and another 12
worked in the lower Mucajal region.
The 53 fire-fighters that arrived
recently from the State of Minas
Gerais went more to the south, in
the region of Caracarai.
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Fig.4.2.- Imagem, como a anterior, para 23 de margo de 1998, ja na fase
final do evento, Roraima esta situada na parte esquerda da imagem, com
muitos focos a nordeste do Estado.

Fig.4.2.- Satellite image, as before, for March 23, 1998, already in the final
stage of the fire episode. Roraima is located on the left part of the image,

with a farge number offires north-east of the State. _ )
Fig.4.3.- Inagem, como a anterior, mas em tamanho ampliado, mostrando

resolugdo de 1 km, com vdrios focos também na regiéo‘nordeste do
Estado, a leste do meridiano de 62 W. Notar que a oeste, isto &, regido
de floresta tropical imida, hé menos focos.

Fig.4.3.- Satellite image as before, but enlarged, showing resolution of t
km, with several fire foci in the north-east region of the State, east of the
meridian 62° W. Nate that in the west, that is, in the region of the tropical
¢ain forest, there are a smaller number of fire foci.

34 35



outros 12 trabalhavam no Baixo
Mucajai. Os 53 bombeiros recém-
chegados de Minas foram para
Caracarai, mais ao sul.

Em Boa Vista, 05 hospitais
estavam lotados de pacientes com
. problemas respiratérios. Em apenas
trés dias, mais de 500 pessoas
foram atendidas, c¢inco vezes a
média em periodos normais, sendo
que 60% dos casos eram de
doengas respiratérias provocadas
pela inalagdo de fumaca. Na falta de
leitos, muitas pessoas foram
tratadas em casa. Médicos cubanos
que estavam em Roraima para
implantar ¢ programa Médico de
Familia, de medicina preventiva,
abandonaram suas atividades para
dar assisténcia as vitimas de
intoxicag&o. “"Jamais imaginei que
algum dia pudesse estar no meio de
tamanha tragedia®, disse o médico
Osmel Rodrigues, deslocado junto
com a colega Mabel Suarez, para
dar assisténcia as vitimas de Apiaq.

Um estudo climatolégico da
regiao foi solicitado ao INPE através
de seu Dirstor Marcio Nogueira
Barbosa. Enquante Roraima ardia
em chamas, em Brasilia, no dia 27
de margo, especialistas reunidos
com representantes do governo
federal chegavam & conclusdo que
o maior aliado no combate ao
incéndio seriam as chuvas. Apesar
de historicamente ¢ més de abril ser
© inicio do pericdo de chuvas, havia
0 risco de maior erro na previsao,
pois © fendmeno El Nifio vinha
alerando o regime de chuvas no
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The hospitals were crowded
in the Boa Vista area, with patients
that had mostly respiratory
problems. In only 3 days, more than
500 persons were treated, 5 times
the normal amount, with 60% of the
cases being respiratory problems by
inhalation of smoke. Several
patients had to be treated in their
homes because of the lack of space
in the Hospitals. Two medical
doctors from Cuba, visiting the State
in a preventive family medicine
program, had to interrupt their
program (o help assisting the
needed. The medical doctor Osmel
Rodrigues stated that “| never could
have imagined that | would be part
of such a huge tragedy”. He, and his
colleague doctor Mabel Suarez were
sent to give assistance to the victims
of Apiad.

INPE was asked to provide
a climatological study of the region
through its Director Marcio Nogueira
Barbosa. The most important allies
to give an end to the fires in
Roraima are the expected seasonal
rains. This was the conclusion of a
meeting in Brasilia on March 27,
when specialists met with Federal
Government  representatives 1o
discuss the Roraima situation.
Normally, it is during the month of
April that the rains start in the
region. But there was a larger
possibility of error, because of the
interference of the phenomenon El
Nifo, which changed the rain
pattern in the north of Amazonia,
according to information of Gilvan
Sampaio, CPTEC specialist at

norte da Amazdnia, conforme
informou  Gilvan Sampaio  do
CPTEC do INPE. A imagem do
satélite NOAA do dia 29 de margo,
mostra ainda um grande numero de
focos de queimadas ao norte e &
oeste de Boa Vista, mas nenhum
foco dentro da floresta na pare
oeste do Estado (Figura 4.3). Mas
as chuvas vieram no final de margo,
e com isto o fim do incéndio.

A ac#o do Estado

As acdes do govemo do
Estado contra a seca, e do IBAMA
no combate ao fogo, mostravam-se
ineficazes diante da magnitude da
tragédia climética, Faltavam
equipamentos e agua para debelar

* os focos de incéndio. Em meados

de margo, © superintendente do
IBAMA, Ademir dos Santos, fez
apelos nas emissoras de radio do
Estado para que os colonos néo
incendiassem o0s pastos, mesmo
tendo proibido a queimada meses
antes. Cerca de R$2 mihdes
haviam sido gastos até aquele
momento com a seca. Os recursos
faram utilizados na abertura de 4 mil
acudes e pogos artesiancs. O
governo local clamava ao governo
federal a liberagdo de recursos da
ordem de R$ 12 milhdes.

A tragédia em Roraima
comecava a desencadear trocas de
acusacio entrs os dois governos.
Neudo Campos alegava demora no
repasse de recursos e
insensibilidade para a situagéo no
Estado. O senador Romero Juca
{PFL), em defesa do governo

INPE The NOAA satellite image of
March 29 still shows a large number
of fire pixels to the north and west of
Boa Vista, but no sign of fires in the
forest areas, to the west of the state
(Figure 4.3). But the rains came at
the end of March, and with it the
fires disappeared.

Action items by the State

The efforts of the State
Government against the dryness
and of IBAMA against the fires
proved to be inefficient given the
magnitude of the climatic tragedy.
Speciaiized equipment and water
were not enough to fight the fires. In
mid March, the IBAMA director
Ademir dos Santos went to the local
radio stations and pleaded for the
population not to make any
additional fires, in spite of the fact
that this had been already
prohibited. Up to that momant, about
US $ 2.4 million had been spent for
relieving the dry speil.  These
resources were used to open up 4
thousand water ponds and wells.
The local Government made several
attempts to obtain  additional
resources, US $ 14.4 milion, from
the Federal Government.

The tragedy of Roraima at
this point started to generate friction
between the two Governments, the
State and the Union. Neudo
Campos complained about the
delays in  obtaining Federal
resources, accusing the Federal
Government of being insensitive.
Senator Romero Juca, of the Liberal
Front Party, in defense of the Union

37



federal, afirmava que o govemno
focal agia com fins eleitoreiros nao
tendo encaminhado corretamente
os pedidos de recursos. Ao mesmo
tempo, o prefeito de Caracarai,
Antdnio Reis, um dos municipios
mais afetados pela seca, se dizia
injusticado por ndo ter recebido
* recursos do Estado, pelo fato de
ndo pertencer a alianga politica de
sustentagéo do governador.

Enquanto era travada uma
verdadeira guerra politica nos
bastidores, o Corpo de Bombeiros e
a 72 Brigada de Infantaria da Selva,
do Exército, ndo poupavam esforgos
para debelar o fogo em vérias
frentes. A reserva indigena dos

. lanomami, até entao fora do alcance
dos incéndios, comegava a ser
atingida. A situagio mais critica, no
entanto, estava nas imediagdes de
Mucajai, municipio a 80 quildmetros
de Boa Vista. Todo esforgo e
empenho dos bombeiros e do
Exército eram insuficientes. As
frentes do fogo chegavam a 6
quildbmetros  de  comprimento.
Centenas de pesscas estavam
desabrigadas com a destruicic de
casas & plantagdes.

Diante do quadro catas-
trofico, representantes do governo
federal foram ao encontro do
govemo de Roraima. O repre-
sentante da Secretaria de Politicas
Regionais Marcos Franga, Pedro
Sanguinelli da Defesa Civil, e
Geovani Cornacha, do IBAMA,
sobrevoaram as regides atingidas
pelo megaincéndio e deixaram o
Estado com a promessa de
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explained that the local Government
was acting on political grounds, and
that the requests for funds were not
handed in correclly. At the same
time, Antonio Reis the Mayor of
Caracarai county, one of the most
affected areas by the dry spell, was
complaining of the State of not
having received bhelp, in his
interpretation, because he was not
part of the political alliance lead by
the Governor.

While a true political bhattle
was being held in the shadows, the
fire fighters and the 70 Forest
Infantry Brigade, of the Army, were
working hard to tame the fires. Up to
this point the Indian reserve of the
lanoméami was untouched by the
wildfires, but were now very close.
The worst situation, however, was
that at the Mucajai county, 80 km
from the capital Boa Vista. All efforts
of the fire fighters and the Army
people, were however, insufficient.
The fire fronts became as long as 4
miles. Hundreds of people were
driven out of their houses, with

destructions of buildings and
plantations.

Having turned into a
catastrophe, the Federal

Government sent a delegation to the
State of Roraima. The member of
the Regional Policy Secretary Mr.
Marcos Franga, Pedro Sanguinelli
of the Civil Defense Agency, and
Geovani Cornacha from [BAMA,
flew over the affected region and left
the State with the promise of
sending more resources. The Civil
Defense  Agency  immediately

recursos. A Defesa Civil de imediato
disponibilizou R$ 2 milhdes.

No relatério entregue no dia
18 de margo, pelo coordenador
José Carlos de Morais, do Sisterna
Nacional de Prevengdo e Combate
a Incéndios Florestais (Prevfogo) do
IBAMA, & Defesa Civil € ac govemno
do Estado, foram estabelecidas
quatro zonas prioritarias de combate
ao incéndio: Amajari, onde se
encontra a reserva indigena dos
lanomami; Alto Afegre, Mucajai e
Iracema. Estas regides situam-se a
noroeste de Boa Vista, a cerca de
10 quildmetros, com vegetacido
predominantemente de cerrados. O
superintendente do IBAMA, Ademir
dos Santos, acreditava que o
incéndio na reserva dos lanomami
ainda era controlavel, n&o havendo
necessidade de ser incluida entre
as areas prioritanas,

Por tras dos nimeros
estimados da extensio do incéndio,
revelava-se uma nitida divergéncia
entre os governos estadual e
federa. © governo  federal
acreditava que o incéndio de
Roraima ja havia consumido 3% da
area do Estado. Em outras palavras,

~

6.700 quildmetros quadrados ou 4,5,

vezes a area da cidade de Sio
Paulo. O governc do Estado falava
em 52 mil quildometros quadrados de
area atingida, ou 21,7% da area do

Estado, enquanto o0 Instituto
Nacional de  Pesquisas da
Amazbnia (INPA), fazia uma

estimativa intermediaria entre 27 e
37 wil quildmetros quadrados (Folha
de S. Paulo, 21-03-98, cotidiano),
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provided help in the amount of US $
2.4 milions.

The coordinator of the
National System of Prevention and
Forest Fire fighting of IBAMA, called
Prevfogo, delivered on March 18 to
the Civil Defense and the State
Government a report on the
situation, with an action plan. Four
priority areas were defined for the
fire fighting actions. Amajari, where
the Janomdmi Indian reserve is
located; Alto Alegre, Mucajai, and
Iracema. These areas are located
about 6 miles north-west of Boa
Vista, in a cerrade environment. The
IBAMA. superintendent Ademir dos
Santos believed that the situation in
the lanomami reserve was still
under control, and that it was not
necessary to include this area in the
priority list.

A clear lack of coordination
could be observed bhetween the local
and Federal Governments, from the
numbers estimated about the
damages caused by the wildfires.
The Federal Government
considered that about 3% of the
State had been consumed already
by the fires. In other words, 2,616
square miles, or 4.5 times the area
of the city of Sao Paulo. The State
Government was working with an
estimate of 20,310 square miles, or
roughly 21% of the State area, while
the National Institute of Amazonian
Research, INPA, had an
intermediary value of between
10,545 and 14,452 square miles
(values published in Folha de S.
Paulo, March 21, 1998).



Bombeiros do Brasil e do exterior socorrem Roraima
Fire fighters from Brazil and abroad help Roraima

Resumo do efetivo de Bombeiros
Fire fighter numbers

ORIGEM DOS BOMBEIROS" QUANTIDADE
Origin of the fire fighters* QUANTITY
Exército / Arrmy 578
Forga Aérea Brasileira / Brazilian Air Force 15
Estado de Roraima / Roraima State 62
Minas Gerais / Minas Gerais 69
Distrito Federal / Brasilia 274
Ric de Janeiro / Rio ae Janeiro 100
Parana / Parana 76
Rio Grande do Su!l/ Rio Grande do Sul 61
Ceara / Ceara 44
Goias / Goias 50
S&o Paulo / S50 Paulo 2
Amazonas / Amazonas 30
Argentina / Argentina 130
Venezuela / Venezuela 180

*Fonte/Source: Folha de S. Paulo, de 31-03-98, Cotidiano pg.5

Os comandos de combate
ao incéndio em Roraima divergiam
com relagdo ao tempo necessario
para debelar o fogo, mas
concordavam -em um ponto: a
necessidade de mais pessoal
especializado, de reforgo, Diante da
situagdo, o governador Neudo
Campos partiu em busca da ajuda
de outros  Estados. Minas se
prontificou, enviando imediata-
mente 53 bombeiros (de um total de
68, ver Tabela acima com o
Resumo do Efetivo de Bombeiros).
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The leaders of the fire
fighting units diverged with respect
to the time necessary to extinguish
the fires, but agreed in one point
The need of more specialized
people. The Governor then directed
his pleas o the other States of the
nation, and got immediate help from
Minas Gerais, sending 53 fire
fighters (from a total of 68, see
above Table).

In the
assessment, an even

Prevfogo
larger

Na avaliagdo do Previogo,
seria  necessario um  maior
contingente de homens treinados
para enfrentar as chamas de
Roraima, O Corpo de Bombeiros do
Estadc colocou 62 homens no
combate ao fogo. No dia 18 de
margo, foram  enviades 88
hombeiros do Distrito Federal. Era o
comego da ajuda de outros estados
a Roraima, na dificil tarefa de
debelar os focos de incéndic. No
mesmo dia, o govermno federal
autorizoy a liberagdo de RS 2
milhdes para Roraima.

No dia seguinte, 19 de
marge, a secretéria de Recursos
Naturais da Argentina, Maria Julia
Alsogaray, anunciou © envio de
forga especializada no combate ao
incéndio, c¢om  bombeiros e
helicopteros. Apesar da chegada de
bombeiros vindos do Distrito
Federal e de varios outros estados,
as combatentes em Roraima davam
sinais de desanimo. Os indios
lanomami estavam alarmados com
o avanco do fogo na reserva.

Além da ajuda da Argentina,
a Venezueia enviou 180 bombeiros,
dois helicépteros & um avido de
apoio ao norteé do Estado, nas
proximidades da cidade de
Pacaraima. Na Vila de Apiau,
principal polo agricola do Estado,
onde a situagdo se agravava,
atuavam centenas de hombeiros.
Em uma area de fazendas, o fogo
foi controlado, mas se alastrava em
direclo a uma serra préxima, onde
helicbpterag  argentinos  jogavam

?
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contingent of men would be needed,
with well trained people. 1o face the
huge wildfires. The State fire ighters
in action already summed 62 In
addition, Brasilia sent 88 more men
on March 18 This was an effective
way of heip from other States Also.
on the same day the Federal
Government sent US § 2.4 million to
Roraima for fighting the fires.

On March 19 the Natural
Resources Secretary of Argentina.
Maria Juba Aisogaray, announced a
contribution  of  specialized fire
fighters and helicopters. Despite the
arrival of fire fighters from Brasilia
and several other Brazilian States.
the general moral of the fire fighters
in action was very low. The
ranomami  Indians  were  alarmed
with the fire advances towards the
reserve

In addition to the help
received from Argentina, Venezuela
also sent 180 fire fighters, two
helicopters and one support arrcraft
to the north of the State. near the
city of Pacaraima. In the town of
Apiati. the main agriculture center of
the region, the situation got worse,
despite the work of hundreds of fire
fighters. In an area of several farms,
the fires were controlled, but the
remaining fire foci were spreading
towards the mountans. The
Argentinian helicopters were
dumping water in this area.

The fire fighting strategies
were not working. In the forest
areas, the water dumped by the



agua sobre os novos focos de
incéndio.

As estratégias de combate
ao fogo estavam prejudicadas. Nas
areas de fioresta, as substancias
langadas por helicopteros eram
retidas pelas copas das &rvores,
impedindo-as de chegar as solo,
onde o incéndio se alastrava pela
vegetacao rasteira. Nas savanas, 0s
ventos fortes ¢ a baixa umidade
relaiva do ar dificultavam os
trabalhos dos  bombeiros. A
velocidade média dos ventos era de
50 quildbmetros por hora, com
rajadas de até 100 quildmetros por
hora. A umidade do ar estava em
torne de apenas 32%, quando o
normal esperado é de 70 a 80%. O
fogo propagava-se de leste para
oeste, ameagando as reservas
indigenas localizadas a oeste do
Estado.

Q incéndio atinge as reservas
indigenas

Os indios lanormami
também sofreram com as queima-
das que invadiram territorios
indigenas. Cercados pelas chamas,
indios lanémami de Mucajal e
Ajarani fugiram para areas remotas
da selva. O maior foco de incéndio
estava na fronteira das terras
indigenas com a Vila de Apial.
Segundo a organizagao ndo-gover-
namental Coordenagao de Criagso
do Parque lanomami, 300 indios
estavam fugindo das malocas no
posto Demini, a oeste do Estado.
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helicopters was being retained by
the very dry forest canopy, never
reaching the ground where the fires
were. In the cemado region, the
work was being halted by the very
low humidity situation and the strong
winds. The average wind velocity
reached 31 miles por hour, with
episodes of 62 miles per hour, The
relative humidity was only near 32%,
when normal values are between 70
and 80%. The fire was propagating
from east to west, now becoming a
threat to the Indian reserve of the
fanomami.

The wildfires reach the Indian
reservations

The lanomami Indians also
suffered from the wildfires, which
actually invaded their Jand. The
Indians of the Mucajal and Ajarani
areas were surrounded by the fires,
and fled to more remote forest
areas. The largest group of fires was
near the border of the Indian lands
next to the town of Apiat. According
to the non governmental
organization Coordination for the
Creation of the lanomami Park, 300
Indians were on the run from their
villages, in the west of the State.

The fire was now advancing
19 miles inside of the fanomami
reserve, dispersing not only the
Indians themselves, but also the
animals normally hunted for food.
Not used to stocking food, the
Indians had starving days. The
Indian Rui Xirixana complained that

QO fogo avangava 30
quilémetros adentro da reserva
lanomami, afugentando ndo
somente os Indios, mas fambém a
caga. Os Indios, ndo habituados ao
estoque de alimentos, passaram
fome. O indic Rui Xirixana
reclamava que tinha que passar trés
dias ou mais para encontrar caga, 0
principal alimento da grande familia,
que inclui ainda oS sogros e 0$
cunhados. Os lanomami sdo povos
némades, que vivem em busca de
regides onde a caga é farta. A
produgdo de rogado perdida com o
fogo era o suficiente apenas para
abastecer de forma imediata as
familias lanomami. A 100
quilometros de Boa Vista, indios
Mucuxi e Taurepang, a beira da BR-
174, também sofreram com os
efeitos da seca. Apds seis meses
sem chuva, plantagbes de laranja,
tangerina e mandioca foram

destruidas. A muito custo se.

conseguia cacar, e 0s trabalhos
temporarios nas fazendas proximas
estavam escassos.

Na regido de Apial, a 120
quildmetros de Boa Vista, a situagao
era grave. Cerca de 180 bornbeiros
de trés Estados lutavam contra
labaredas de até 10 metros de
altura. Eles utilizavam abafadores
de fogo e bombas de agua
portateis, carregadas nas costas. O
fogo comegava a se propagar para
as areas de floresta e os bombeiros
preocupavam-se também com os
focos ja debelados, pois
naturalmente poderiam ser
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he had to go out for three additional
days to succeed in hunting, to feed
his large family that includes father
and brothers in jaw. The fanomami
are nomad tribes that move around
in search for good hunting sites. The
small agriculture production was
now lost to the fires, and could not
even be wused for the immediate
needs. Finding refuge aside of the
BR-174 highway, 62 miles from Boa
Vista, Indians Mucuxi and
Taurepang were paying their price
to the dryness and wildfires. Now,
after 8 month of very dry conditions,
orange, tangerine, and manicc
plantations were totally destroyed. It
was much more difficult to hunt, and
there was no temporary work at
nearby farms.

In the Apiag region, at about
75 miles from Boa Vista, the
situation was serious, About 180 fire
fighters gathered from 3 States were
fighting flames 10 meters high. They
used stick smothers and portable
water pumps carried on their backs.
The wildfires were now heading
towards the forests, and the
firefighters had to worry also about
already extinguished fires, because
in the extreme dry weather, they
could be ractivated from live coal
The help obtained from Argentina,
with 130 men and 4 helicopters,
were cheering up the moods of
general Luiz Edmunde Maia de
Carvalho, coordinator of the
commission formed by the Armed
Forces, the State government and
the Civil Defense.



reativados. A ajuda dos argentinos,
130 bombeiros e quatro helicp-
teros, animavam o general Luiz
Edmundo Maia de Carvalho,
coordenador da comisséo formada
por representantes das Forgas
Armadas, governo do Estado, e
Defesa Civil.

O exérc¢ito entra em agdo

No dia 25 de margo, por
determinagdo do Palcio do
Planalto, o Exército assumiv o
comando da operagdo de combate
ao incéndio, até entdo sem uma
coordenacao centralizada. Um novo
reforgo foi enviado a Roraima. Mais
500 homens foram deslocados para
o Estado, totalizando um exército de
1.100 homens na guerra contra o
fogo, além de 3 helicopteros do
Exército e outros 2 da Forga Aérea
Brasileira. A essa altura, a cidade
de Mucajai, a 54 quildmetros de
Boa \Vista, contabilizava 200
familias desabrigadas. C municipio
de 11 mil habitantes estava cercado
pelas chamas. A prefeita Terezinha
de Jesus Dal Corréa informou que a
populagao, desesperada, saia de
suas casas de dia e de noite, para
ajudar a debelar o fogo que se
aproximava da cidade. Muita gente
passava fome e sede, as criangas
estavam doentes. A prefeita, com
recursos limitados, atuava de forma
precaria ha ajuda a populag#o.

Na luta contra o fogo,
soldados usavam taticas de guerra
na selva, descendo de corda na
mata fechada e no leito do rio

The Army actions

The Army assumed the
command of the fire fighting actions
on March 25, through a designation
of the Federal government, since so
far there had not been any general
coordination effort. An additional
new force contingent was sent to
Roraima, comprised of 500 men,
summing up to 1,100 Army men,
with 3 helicopters and another 2
from the Air Force. At this point the
city of Mucafai, 34 miles from Boa
Vista, had 200 homeless families.
The county of 11 thousand
inhabitants was surrounded by the
wildfire. The mayor Terezinha de
Jasus Dal Correa informed that the
population spent days and nights in
the fight against the flames that
approached the city. A number of
people suffered hunger and thirst,
and many children got sick. With
only precarious local resources, the
mayor could not give encugh help to
the population.

In the fight against the
wildfires the soldiers used jungle
war tactics. They descended into the
closed forest and into the river beds
hanging on ropes. Al possible
means of fire fighting were used,
with the logistical support of the
professional fire fighters. The
Indians, with their knowledge of the
forest trails were helping the soldiers
to find their way in order to find the
fire foci quicker. This help of the
Indian population came only after
the lanomami chief (his name was
not cited in the Folha de

quase seco. No combate ao
incéndio eram utilizadas todas as
técnicas de combate ao fogo e
apoio logistico dos bombeiros. Os
indios, conhecedores das trilhas da,
mata, passaram a auxiliar a entrada
dos soldados para  atingir com
maior facilidade os focos de
queimadas. A participagdc dos
indios veio depois que o chefe
lanomé&mi (o nome deste chefe nao
é citado na reportagem da Folha de
S. Paulo) sobrevoou de helicoptero
a regido. Ao norte do Estado, na
fronteira com a Venezuela, novos
focos de queimadas comecaram a
surgir em reservas habitadas pelos
indios Mucuxi.

S. Paulo report} overflew the region
by helicopter. New fire foci were
developing north of the State, near
the Venezuelan border, within
reservations of the Mucuxi Indians.
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CAPITULO / CHAPTER

5

PREJUIZOS MATERIAIS

Agricultores do  Estado
contabilizaram perdas provocadas
nao somente pela estiagem, mas
também pelas queimadas que
destruiram lavouras
tomate e milho. A regido mais
afetada até meados de margo era a
centro sul, incluindo a serra na
regido do Apiad, a 120 quildmetros
da capital Boa Vista. Segundo a
imprensa, os prejuizos ambientais
com as queimadas ainda eram
incalculaveis. O incéndio tomava
conta de boa parte da vegetagdo de
savana, rasteira e arbustiva, onde o
fogo se alastrava com maior
facilidade.

Uma equipe da ONU
afirmava no inicio de abril, em meio
a apuragdo da extensdo dos
estragos no Estado, gue os dados
ambientais & soécio-econdmicos
fornecidos pelo governo estadual
estavam superestimados. O objetivo
da ONU neste levantamento era
elaborar um relatério sobre os
estragos provocados pelo incéndio
para dimensionar a ajuda que seria
oferecida ao Estado e iniciar as
agbes mitigadoras.

Os prejuizos a economia do
Estado foram estimados em R$ 10t
milhdes, segundo o governo
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de arroz, .

MATERIAL LOSSES

Material losses were
evaluated by the farmers of the
State of Roraima for the long dry
season harm and, in addition, the
wildfires that resulted in the loss of
fields of rice, tomatoes and corn.
The most affected area until mid
March was the central south,
including the region of Apiatt, distant
about 75 miles from Boa Vista
According to press reports, the cost
of the environmental destruction in
the area was very high. The huge
wildfire was easily propagating in
the grassy and low vegetation
areas, dominating all of the cerrado
area.

A United Nations
commission stated in the beginning
of April, during the proceedings of
trying to determine the costs of the
Roraima tragedy, that the estimates
provided by the State were
overestimated. The objective of the
UN commission was to establish a
realistic estimate of the destruction
costs, in order t¢ assess the need of
the State for applying for grants to
mitigate the local situation.

The costs to the State
economy were estimated at US $ 12
million, according to the State
government, not including some 12



estadual, que também afirmava
terem morrido de fome e de sede
cerca de 12 mil cabegas de gado. O
valor estipulado foi divulgado em
meio acs apelos por liberagdo de
recursos federais, tendo adquirido
uma forte conotagdo politica. Era
necessario demonstrar o quadro de
gravidade de Roraima. O governo
estadual enfatizava o grau de
dramaticidade dos estragos e a
situacao fora de  controle,
esbogando um gquadro critico, em
que era imprescindivel a agio do
governo federal.

Nomeros & parte, o
megaincéndio de Roraima de fato
deixou estragos inestimaveis que o
tempo ainda se encarregara de
contabilizar. As principais areas
agricolas e pecuarias do Estado
foram fortemente atingidas pelas
queimadas. N&o por acaso, pois 0s
incéndios tém ofrigem nas fazendas,
onde perdura ha décadas, senao
secules, a pratica de atear fogo na
vegetagdo seca na preparagdo da
leira para o plantio. A combinagso
do fator climatico, a grande seca
estimulada pelo fenémeno de
perturbagao climatica mundial, com
as queimadas promovidas por

agricultores, desencadeou a
tragédia de Roraima.
9] incéndio atingiu

diretamente as populagbes rural e
urbana, alérmn dos indios, obrigados
a fugir das chamas que avangaram
pelas reservas. Em meados de
margo, o capitdo da Defesa Civil,
Kieber Cerquinho, relatava a fuga
desesperada de animais e répleis
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thousand heads of cattle that had
died from hunger and thirst during
the events. This sum was used for
the application of financial help to
the Federal government, and it was
believed that it had a strong political
connotation. At that point focal
authorities  believed it to be
important to dramatize the situation.
Thus, the State gave strong
emphasis and added some drama to
the real situation, describing a
critical  situation which needed
immediate Federal support.

Despite some exaggeration,
the megawildfire of Roraima did
indeed leave a huge destruction
record, that only time will describe
accurately. The major agricultural
and ranching regions of the State
were strongly affected by the fires.
This is explained ndt by chance, but
because of the common practice
used on farms to set fire to the
unwanted dry vegetation. The
combination of the climatic factor,
the great and long period of dryness
triggered by a global climatic
perturbation, with the continuation of
the wildfire practices by the farmers,
caused the Roraima tragedy.

The  wildfires  affected
directly the wurban and rural
populations, and the Indians, forced
to fiee away from the advancing
flames. The desperate escaping
effort of animals and reptiles
(snakes) was described by Civil
Defense Captain Kleber Cerquinho.
These sought refuge near roads and
highways to escape the flames and
intense smoke. He found a number

(cobras), que se refugiavam em
dire¢do 4&s estradas, tentando
escapar do fego. Ele encontrou,
diversps bichos carbonizados em
meic as cinzas, e muitos deles,
desfigurados, n3o puderam ser
reconhecidos. Antonietta Di Manso,
proprietaria de 730 hectares na Vila
de Apial, disse que foram vistos 40,
macacos mortos nas cercanias de
suas terras.

Na mesma regido, os
estragos na agricultura, iniciaimente
provocados pela seca & mais tarde
pelos incéndios, tomaram conta de
plantactes, deixando diversos agri-
cultores em situagdo extremamente
complicada. Segundo o jornal O
Globo, do dia 29 de margo, os

estragos atingiram 80% das areas:

plantadas das regides norte e oeste
do Estado. O agricultor Domingos
Pereira da Silva, na fila para
conseguir um prato de comida,
perdeu 60 heclares de terra
cultivada por causa do fogo. Toda
sua produgdo de feijdo, miho e
mandioca foi consumida pelo
incéndio. Assim como Domingos,
outras 3 mil pessoas vinham ha
mais de quatro dias se alimentando
4 base de farinha e agua.

Uma pessca momeu em
Iracema, atingida por uma arvore
incendiada {a fonte, O Estado de S.
Paulo de 16-03-98, pagina A-10,
nio cita o nome desta pessoa). No
municipio de Bonfim, onde nio caia
uma gota d'agua havia oito meses,
cerca de 300 pessoas estavam sem
abrigo e desamparadas. O fogo
desestabilizou a vida dé& centenas
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of burned creatures in midst of the
ashes, many disfigured beyond
recognition. Antonietta di Manso, a
local 730 hectare land owner,
informed that about 40 monkeys
were found dead in her property.

In this same region, farmers
were left in a terrible situation
because they suffered damage
twice: first with the extreme dryness,
and secondly, with the burning of
their plantations. According to a
report of O Globo, of March 29,
80% of the plantations in the north
and west of the State were
destroyed. Farmer  Domingos
Pereira da Silva, in fine to get a plate
of food, lost 60 hectares of
cultivated land because of the fires,
having lost all of his beans, corn and
manioc in the fires., Besides
Domingos, other 3,000 people were
having only farinha and water as
their diet, during the last 4 days.

One person died in lracema,
hit by a falling burned tree (the
source, O Esfado de S. Paulo, of
March 16, 1998, page A-10, does
not inform the name of this person).
In Bonfim county, where not a drop
of water fell for the tast 8 months,
around 300 people were homeless.
The fires destroyed the life of
hundreds of families. The small
farmer José Wilson, from the town
of Apiatl, was lucky enough to have
saved part of his cattie and goat
herd. He did not have the same luck
with his manioc plantation and
farinha making facility. After a
careful check of the remains, in
midst of the ashes, his wife Erisbete



de familias. O pequeno agricultor
José Wilson, da Vila do Apiao, ainda
conseguiu salvar parte do rebanho
de gado e de captines. Mas a sorte
nao foi a mesma para a casa de
farinha e o rogado de mandioca.
Depois de uma vistoria cuidadosa
da esposa FErisbete Alves pelos
escombros, a triste conclus3o: nada
sobrou. As duas filhas do casal”
estavam ha 10 dias sem aula.

Na capital Boa Vista, ©
Hospital Infantil Nossa Senhora de
Nazaré registrou, no dia 22 de
margd, a primeira morte por
excesso de fumaga, da menina
Tamires Tomé, de trés meses (O
Estado de 8. Paulo, de 23-03-98,
pagina A-8). Com cogueluche, seu
quadro  piorou por causa de
problemas respiratérios. O Hospital
vinha aumentando gradativamente o
atendimento para criangas, No final
de margo, o atendimento nos postos
de sadde aumentou cinco vezes,
sendo a maioria dos casos de
complicagbes respiratérias devido a
fumaga. Na falta de leitos, doentes
eram tratados em ¢asa por médicos
brasileiros e voluntarios cubanos.

Os médicos foram
deslocados para as &reas mais
atingidas pelo fogo, onde dezenas
de pessoas eram vitimas de
intoxicagdo por fumaga, A fumaca
também prejudicou os transportes,
complicando a saida e a chegada *
por via aérea e lerrestre. Os
helicépteros da grande operagso de
combate ao fogo no Estado ndo
puderam levantar v6o. A liberaggo
dos voos dependia da diminuigo da
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Alves sadly concluded: nothing was
left. Their 2 daughters did not have
school during the last 10 days.

The infant Hospital of the
capital Boa Vista had its first fatal
victim on March 22, ascribed to
excess smoke to a girl patient
Tamires Tomé, only 3 month old (O
Estado de S. Pawlo, March 23,
1998, page A-8). A mums patient,
she did not resist her respiratory
complications. During this time
period the Hospital had a day by day
increase in the number of child
patients. By the end of March, the
number of patients assisted was 5
times larger than normal, most of
the cases being respiratory
problems because of the intense
smoke. In order to save space in the
Hospitals, sick people were visited
by Brazilian doctors and the Cuban
doctor volunteers in their homes.

The doctors were sent to
the areas most affected by the fires,
where people needed treatment
against smoke intoxication. The
smoke also interfered with the
transportation means, delaying the
arrival and departures by air and by
land. The helicopters of the large fire
fighting operation in the State could
not fly under heavy smoke. At each
site, flight authorization depended
on the visibility conditions. The
lowering of the Branco river waters
made the ferry boat service on BR-
174 towards the city of Manaus, be
slower and operate at low capacity,
which produced a huge waiting line
of 7 hours, during the week,

intensidade da fumaga. A baixa no
nivel do rio Branco fez com que a
travessia de balsa na BR-174, em
diregio a Manaus, fosse feita com®
capacidade reduzida, provocando
encrme fila de espera de 7 horas,
durante a semana.

Além das reservas
indigenas, o fogo se alastrou pela
reserva florestal Niquia, a partir de
queimadas em fazendas proximas &
Caracaral. A Reserva Ecologica de
Maraca, de 11 mil km? a 140
quildmetros de Boa Vista, tambem
foi atingida pelo fogo. Na Reserva
de Maraca concentram-se quase
todas as espécies da flora e fauna
da Amazfnia, como mMacacos,
botos, onga-pintada e tamandua-
bandeira. Também na regifo
encontra-se um sitic arqueoldgico
ainda ndo explorado. -

Avaliagdo Técnica
da Area Queimada

O instituto Nacional de
Pesquisas Espaciais, INPE, fez um
trabalho especial de avaliagdo do
acontecimento de Roraima, com
hase em imagens de satélite, e com
base em imagens videografadas a
partir de uma plataforma de
aeronave. Estes trabalhos,
realizados pela Coordenadoria de
Observacio da Terra {(OBT), do
INPE, estio registrados em
relatorios internos especiais (Esti-
mativa da Area de Cobertura Flores-
tal Afatada pelo Incéndio de Rorai-
ma a partir de dados de Satélite,

-

51

in addition to affecting the
Indian reserves, the wildfires also
spread into the forest reserve
Niquia, possibly from agricultural
fires made on nearby farms around
Caracarai. The ecological reserve
Maraca, of 4300 square miles,
located 88 miles from Boa Vista,
was also reached by the fires.
Atmost all types of Amazonian
animals and flora species can be
found in this reserve, and an
arqueological site as yet unexplored.

Technical Assessment
of the Burnt Area

The Brazilian Institute for
Space Research, INPE, produced a
special report to assess the
burnings in Roraima, using satellite
Images and also using video images
obtained on board a special aircraft
platform. This work was performed
in the Earth Observation
Coodination of INPE, and the results
have been published in special
internal reports {in portuguese only,
Estimativa da Area de Cobertura
Florestal Afetada pelo Incéndgio de
Roraima a partir de dados de
Satélite, INPE, janeirc de 1999
Estimativa da Area de Cobertura
Florestal Afetada pelo Incéndio de
Roraima a partir da Interpretacao
Visual de Imagens TM Landsat,
INPE, janeiro de 1999, Estimativa
da Area de Cobertura Florestal
Afetada pelo Incéndio de Roraima
utilizando Dados de Multi-Sensores,
Y.E.Shimabokuro, et al, janeiro de



INPE, janeiro de 1999 Estimativa
da Area de Cobertura Florestal
Afetada pelo Incéndio de Roraima a
partir da Interpretagdo Visual de
Imagens TM Landsat, INPE, janeiro
de 1999; Estimativa da Area de Co-
bertura Florestal Afetada pelo Incén-
dio de Roraima utifizando Dados de
Multi-Sensores, Y.E. Shimabokuro,
et al., janeiro de 1999). Um outro
trabalho de avaliagfo foi divulgado
pelo pesquisador do INPA/Roraima
Reinaldo irmbrozio Barbosa {Avalia-
¢40 Preliminar da Area dos Siste-
mas Naturais e Agroecossistemas
atingida por Incéndios no Estado de
Roraima, relatéric intemo de
02.04.98). Segue uma descricio
resumida dos resultados mais
importantes.

A Figura 5.1 mostra o Esta-
do de Roraima em cor avermelhada
sobre fundo preto. Em tracejado
branco pode-se ver a demarcagéo
dos quadrados das imagens TM-
Landsat correspondentes, e em ver-
de, mostram-se as areas de fogo
durante varios periodos do incéndio.
Os focos de fogo sdo aqueles regis-
trados pelo Satélite Americano
DMSP (Defense Meteorological
Satellite Program), durante aiguns
anos usado para fins militares, mas
atualmente liberado para fins civis.

A interpretagdo visual das
imagens de satélite da area de flo-
resta afetada pelo fogo, mostra que
grande parte da destruigio encon-
tra-se em areas de contato entre
* dois tipos de vegetacio. A Tabela
5.1 reproduz o trabalho da OBT,
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1999). Another assessment was
made independently by researcher
of INPA/Roraima Reinaldo Imbrozio
Barbosa (Avaliacdo Preliminar da
Area dos Sistemas Naturais e
Agroecossistemas  alingida  por
Incéndios no Estado de Roraima,
internal report of 02.04.98). In what
follows we present a short summary
of the main results.

Figure 5.1 shows the State
of Roraima in a reddish color over a
btack background. In dotted white
lines one can see the overlay
position of the squares representing
TM-Landsat images, and in green
colors, a composite of the actual
facation of the fires are shown. The
burning spots are those registered
by the DMSP {Defense
Meteorcological Satellite  Program)
satellite, which was used during a
few vyears for only military
applications but more recently is
available for civil use.

The visual interpretation of
the satellite images of the forest
areas affected by the fires, shows
that a large part of the destruction is
found in the contact areas between
two kinds of vegetation. Table 5.1
reproduces the OBT  work
mentioned above, and shows the
computed areas of the affected
regions with different kinds of
vegetation,

It can be seen from the
Table that the largest affected area,
of 64%, corresponds to the contact
region, between the dense
ombrophilous  forest and  the

Fig.5.1.- O Estado de Roraima em cor avermelhada sobre fundo preto.
Em ftracejado branco pode-se ver a demarcacdo dos quadrados' das
imagens TM-Landsat correspondentes, e em verde, mostram-se as areas
de fogo durante varios periodos do incéndio. Os focos de fogo séo
registrades pelo Satélite Americano DMSP.

Fig.5.1.- The State of Roraima shown in a reddish color over a black
background. The dotted white lines show the overlay position of thg squares
representing TM-Landsat images, and in green colors, a composite of the
actual location of the fires are shown. The bumning spots are those
registered by DMSP satellite.
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TABELA 5.1 Tipos de vegetagdo e areas afetadas pelo fogo.
Table 5.1 Kinds of vegetation and areas affected by the fires.

TIPOS DE VEGETAGAO AREA AFETADA
TYPES OF VEGETATION AFFECTED AREA
(Km?)
Floresta Ombrofila Densa Montana 282 99
Ombrophilous Dense Montane Forest )
Floresta Ombrofila Densa Sub-montana 1024 55
QOmbrophilous Dense Sub-montane Forest '
|Floresta Ombréfila Aberta Sub-montana 161
Ombrophilous Open Sub-montane Forest '
Floresta Estacional Semidecidual Submontana 4361
Semideciduous Submontane Seasonal Forest !
Campinarana Florestada 49817
Woody oligotrophic Forest '
Campinarana Arborizada 26.06
Woody oligotrophic vegelation '
Campinarana Gramineo-Lenhosa 1569
Grassy-woody oligotrophic vegetation '
Savana Parque 4131
Savana Farkland '
Savana Gramineo-Lenhosa 96 51
Savana grassy-woody vegetation '
Savana-Floresta Ombréfila (Area de contato) 14.64
Ombrophilous Forest-Savana(Contact area) '
|Floresta Ombrofila-Floresta Estacional (Contato) 7560.67
Ombrphilous Forest-Seasonal Forest (Contact area) ’
Campinarana-Floresta Ombréfila (Contato) 30195
Ombrophilous Forest-ofigolrophic vegetation (Contact area) '
TOTAL 11.929,76
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mencionado acima, & permite
avaliar quantitativamente a 4rea afe-
tada dentro dos principais tipos de
vegetacio.

Verifica-se da Tabela que a
maior parte de area afetada, 64%,
corresponde A regido de contato
entre a floresta ombrofila densa e a

floresta estacional. Devido ao longo :

e severo perfodo de seca, imposto
pelo fenomenc E) Nifo, a floresta
estacional tornou-s¢ um combus-
tivel seco abundante facilitando a
progressdo do fogo em regides
normalmente Gmidas e que nao
pegam fogo faciimente.

E possivel que a avaliagio
de queimadas para a regido de
cerrados nos valores da Tabela 5.1
estejam  sub-dimensionados. E
comum na literatura adotar-se um
valor “tipico” de queimadas nas
savanas de aproximadamente 30%,
anualmente (..e., Delany et al, 1985;
Kirchhoff, 1988). Usando para o
cerrado do Estado uma area de
64.589,7 km? isto daria para
Roraima um valor estimado de
19.376,9 km? para as areas
queimadas em savanas, nada
excepcional para quem ftrabalha
com queimadas em savanas no
proprio Brasil central, ou na Africa,
por exemplo, mas um valor muito
elevado quando comparado com as
areas de floresta afetadas. A outra
avaliagso, feita pelo pesquisador do
INPA, cita em seu relatorio uma
area total de savanas queimadas de

23.577,4 km? , incluindo neste valory

tudo que néo é floresta (pastagens,

seasonal forest. Because of {he
severe and long dry season period,
imposed by the El Nifio phenome-
non, the seasonal forest became an
abundant dry fuel, which allowed the
fires to progress easily in a region
where under normal circumstances
the environment is too humid for
burnings to be a threat.

It is possible that the
assessment of the burnt areas,
shown in Table 5.1, for the region of
cerrado, is underestimated. It is
usual in cases of lack of better
information sources, to adopt a
"typical” estimated value of 30% of
the savanna areas burnt in a given
season (ie, Delany et al, 1985
Kirchhoff, 1988). Using for the
state’s cerrado an area of 64,5897
km? this would give for Roraima an
estimated value of 19,376.9 km?® for
the burnt cerrado areas, nothing
much exceptional for those who
work with biomass burnings in
central Brazil or in Alfrica, for
example, but a value very high in
comparison to the affected forest
area. 1t should be recalled in this
case, that usuvally soon after the
rains, the savanna areas Tecover
their green, contrary to what
happens in the forest areas, where
recomposition takes many years.

The burnt forest area has
more profound and long lasting
scars, easier to be spotted, and
therefore the different estimates are
closer than those of the cerrado
area. According to the OBT of INPE,
the total forest area affected by fires



capoeiras, cultives, dunas, e
savanas). Deve-se lembrar, neste
caso, que normalmente, logo apos
as chuvas, as areas queimadas de
savana comeg¢am a rebrotar, ao
contrdric das areas de floresta,
onde a recomposicdc demora
muitos anos.

A area florestal queimada
produz cicatrizes mais profundas e
duradouras, mais faceis de serem
percebidas e contabilizadas, e
certamente por isto as diferentes
avaliagbes estdo mais proximas do
que a da area de cemado. A area
florestal afetada, segundo a OBT do

-

INPE, & de 10.915.4 km? , sendo a

do pesquisador de
9.486.,9 km? .

INPA,

Pode-se acrescentar alguns
comentarios sobre os numeros
acima.

O trabalho do INPE foi
prejudicado peio fato de que nem
todas as imagens Landsat, que
seriam necessdrias, estavam de
fato disponiveis para o trabalho, em
parte por auséncia de dados (as
antenas de recepclo estavam
sendo adaptadas para outro projeto)
e em parte pelo fato de que a regido
e coberta por nuvens em grande
proporgao. Quanto a regifo de
savana/cerrado, um problema & que
o fogo comegou nestes bem mais
cedo, e nao foi acompanhade ainda
em 1997 por nenhuma tecnologia
mais moderna. Certamente, isto
contribuiu para aumentar a incer-
teza nos numeros apresentados.

-
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was 10,915.4 km?, and the estimate
by the INPA researcher s
9,486 .9 km? .

It is interesting to add a few
comments to the numbers
presented.

For the INPE work, not all
the Landsat images that would be
desirable for the assessment work
were in fact available, in part
because the antenna hardware was
in a process of being adpted for
another project, and in part by the
fact that large areas of the State are
normally covered with clouds. With
regards to the savanna areas, here
some of the fires started much
earlier, but were not surveyed by
any modern technique since the
latter part of 1997 This has certainly
contributed  to  increase  the
uncertainty of the above numbers.

Concerning the cited
INPA/Roraima work: this was based
on original fire pixel data of the
NOAA/AVHRR  instrument, and
transformed into burned areas
through several assumptions and
interpretations. To obtain burned
areas from the fire information is not
an easy task, and is not a method
that has unanimous acceptance in
the scientific community. However,
this work was complemented with
observatons made by an
experimented researcher, familiar
with the region, who flew a few
transects making observations from
aircraft. Even so, it may seem
difficult to be able to obtain

Com relagdo ao trabalho
citado do INPA/Roraima, este foi
feito em parte com base em
interpretagbes de focos de
queimadas, obtidas do
NOAAJAVHRR. Determinar areas
queimadas a _ partir  destas
informagdes nao & uma tarefa facil,
e ndo & um método que tenha
aceitagdo unanime na comunidade
cientifica. No entanto, este trabalho
foi complementado com
observactes de um pesquisador
experiente, conhecedor da regido,
que voou alguns trechos do Estado
em aeronave. Ainda assim, pode
parecer dificil obter uma cobertura
adequada da enorme extensfio de
mata afetada pefa tragédia, usando
este método.

Mesmo com todas as
criticas que se pode fazer a
posteriort, deve-se lembrar que
estes ftrabalhos s%0 os Gnicos
disponiveis, realizados por pessoas
sérias e de conhecimentos técnicos
adequados, e que melhor do que
sto ndo existe.

3
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adequate coverage of the enormous
area affected by the fires during the
Roraima tragedy, using this method.

Even with all the possible
criticisms that one can make after
the fact, one should remember that
these efforts were performed by
serious and qualified workers, and
that there is no better information
available.



CAPITULO / CHAPTER

HEROIS E VILOES, ELOGIOS E
CRITICAS

Durante o episédio de
Roraima, diversas personalidades
estiveram em evidéncia, envolvidas
de alguma forma com o incéndio.
Foram politicos responsaveis por
tomadas de decisdo, profissionais
no exercicio de suas fungdes
combatendo focos de queimadas,
pesquisadores préximos e distantes
do evento, pessoas que sofreram
perdas materiais e até mesmo de
vicka. Esses personagens povoaram
as paginas dos jornais por quase
um més, fornecendo  seus
depoimentos, surgindo por vezes
como herdi, outras vezes acusados
de negligéncia e omissdo, quando
representando instituigbes
governamentais. Cada um
apresentou a sua versao, a sua
vis&o sobre os fatos.

Um dos  personagens
¢itados na midia destacou-se como
a primeira combatente do fogo: a
estudante universitaria e fazendeira
Antonietta di Manso, de 23 anos.
Em Apial, onde surgiram os
primeiros focos de queimada no
Estado, ela e seus irmaos na manha
do dia 28 de fevereiro, temendo o
avango do incéndio que se
aproximava da fazenda de 730
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HEROES AND VILLAINS,
COMPLIMENTS AND CRITICISMS

During the Roraima
episode, several personalities were
in evidence, in some form involved
with the wildfires. There were
politicians responsible for providing
adequate policies, professionals
fighting the fires directly,
researchets, persons that lost their
possessions. These characters filled
the newspaper reports of almost the
entire month, giving their testimony,
appearing sometimes as either
villain or hero, somelimes accused
of omission or negligence, in the
case of Government employees.
Each one presented his version and
vision of the facts.

One of these personalities
cited in the media was described as
the first firefighter of the event: the
college  student and farmer
Antonietta di Manso, 23 years old,
living in Apiad. The first signs of the
seriousness of the fire intensity
appeared here. On February 28,
fearing the spreading of the fires on
her family’s farm of 730 hectares,
she and her brothers started ta fight
the fires. Realizing that they needed
help,  Antonietta  called  the
professional fire fighters. First, only
7 men were sent out. But with her



hectares da familia, tomaram as
primeiras providéncias. Percebendo
que precisariam de reforgos,
Antonietta chamou 0s bombeiros.
Primeiro vieram 7 homens, mas a
insisténcia da estudante fez com
gque o efetivo aumentasse para 60.
Naoc satisfeita, a estudante foi
trabathar junto aos bombeiros.
"Quando ey atendia 0
radiotransmissor, eles percebiam
que era voz de mulher e davam

risada” (Folha de S.Paulo, de 28-03-'

98, cotidiano, pagina  3-5).
Antonietta disse que também
ajudava a derrubar o mato e a
apagar o fogo com abafadores,
chegando a ficar 39 horas acordada
direto.

A atuacgdo dos bombeiros,
soldados, e voluntarios foi marcada
por urma abordagem sendo herdica,
pelo menos positiva. Os jomais
mostravam diariamente um raio-X
da atuacdo dos combatentes do
fego no Estado. Os Indios lanomami
deram sua colaboragdo, disponibili-

zando seus conhecimentos sobre ar

mata para facilitar a chegada dos
soldados e bombeiros aos focos de
dificii acesso.

No campo religioso, outra
forma de ajuda foi oferecida pelos
pajés Caiapds Kruki e Mantii, com o
ritval da chuva, e por lideres
religiosos lanomami. Coincidente-
mente, as primeiras gotas de chuva
que mais tarde deram fim ao
incéndio, vieram algumas horas
depois do ritual indigena Caiaps. A
crenga popular, uso de simpatias
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insistence and the sericusness of
the initial situation, the men force
increased to 60. Not yet satisfied,
Antonietta went to work with the
men. "When | answered the radio
transmitter, they realized | was a
woman, and laughed” (Folha de S.
Paulo, March 28, 1998, page 3-5).
She also told the reporter that she
helped to slash the bushes and
once stayed awake during 2
continuous period of 39 hours.

A very positive if not heroic
evaluaton was made on the
firefighters, soldiers, and volunteers.
The news media showed day by day
the evolution of the fire fighting in
the State. The {fanomami Indians
gave their coentribution by offering
their knowledge of the forest to
make it more easy for the soldiers to
get to the fires that developed in
areas of difficult access.

Another type of help was
offered by the religious leaders of
the Caiapé Indians, Kruki and
Mantii, who held the rain ritual
together with fanoméami religious
leaders. By coincidence, the first
drops of rain that later on would end
the terrible fires, arrived a few hours
after the Indian rituals. Popular
credence, the use of voodoo
practices to attract water were also
used by many. For example, the civit
servant Rosileine Beltrdo, would put
salt on a white platter every Friday,
making a circle with farinha around
it. The gardener Manuel Marcires
Pedroso predicted the rainfall one
week in advance. He claims that

para atrair a agua, foram outros
recursos utilizados. A funcionaria
publica, Rosileine Beltrdo, toda
sexla-feira colocava sal em um
prato branco e fazia um circulo em
volta dele ¢com farinha de mandioca.
Ja o jardineiro Manuel Marcires
Pedroso praviu que choveria uma
semana antes. Segundo ele,
quandc a florada do jambeiro cai &
sinal de que vem chuva (Folha de
S.Paulo, cotidiano, 1-04-98, pagina
3-9). A igreja catdlica também deu a
sua contribui¢3o, ndo somente com
rezas e missas pedindo a Deus
pelas chuvas, como também
arrecadando alimentos que foram
distribuidos a familias que sofreram
perdas com a seca e as queimadas.
O programa Comunidade Solidaria
também enviou ceslas de alimentos™
em ajuda aos flagelados de
Roraima.

No campo polltico houve
muita polémica e desentendimen- |
tos. Em fevereiro, o governador de
Roraima, Neudo Campos, decretou
estado de calamidade pablica e em
meados de margo, acusava o©
governo federal de demora na ajuda
a seu Estado. O advogado da
Funai, Wilson Précoma, e o
Procurador da Republica em
Reraima, Ageu Floréncio da Silva,
também acusaram o© governo
estadual de demcra no pedido de
verbas para socorrer o Estado. No
entanto, o© governador Neudo
Campos lembrou que havia
decretado estado de calamidade
publica ja em fevereiro, alertando
para os riscos do incéndio que
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when the flowers of the jambeiro
tree fall down, it 1s sign that the rains
are coming (Folha de S. Paudo, April
1, 1998, page 3-9). The catholic
church aiso gave its contribution, not
just organizing meetings and
praying, but also gathering food that
was distsibuted to the families in
need. The Federal Government
pragram Comunidade Solfidéaria also
sent food items to help the
homeless people of Roraima.

In the political arena,
polemic stalements and misunder-
standings were common place. In
February, the Governor declared the
State as disaster area, and in mid
March  accused the  Federal
Government in delaying help. The
National Foundation for the Indians
counsel, Witson Précoma, and the
Republic’'s counsel in Roraima,
Ageu Floréncio da Silva, accused
the local Government of defaying
the handing in of requests for
helping the State. To this Mr. Neudo
Campos replied that he in fact had
acted aiready in February, by
declaring the State as a disaster
area, and alerting for the danger of
spreading fires in some of the very
dry areas, which becarne reality in
mid March. The Governor then
complained again about the delays
in solving the help question. In his
judgment, part of this situation was
created by local politicians opposing
his government, who probably pre-
sented to the President Fernando
Henrique Cardoso a situation that
was less critical. This positioning of
local leadership of criticizing the



vieram a se agravar ¢ intensificar
em margo. O governador vollou a
denunciar a demora e 0s poucos
recursos enviados pelo governo
federal. O govemador disse também
que politicos do Estado, da
oposigéo, teriam amenizade a
situacac de Roraima em relato ao
presidente  Fernando  Henrique

Cardoso, fazendo uso politico do*

incéndio. A tbnica do governo do
Estado, de demora e omissdo do
governo federal, foi reforcada por
parfamentares da Comissdo de
Defesa do Consumidor, Meio
Ambiente e Minorias, da Camara
dos Deputados.

© deputado José Sarney
Filho (PFL-MA} lamentou a
auséncia do ministro do Meio
Ambiente, da Amazdnia Legal e dos
Recursos Hidricos, Gustavo Krause
e do presidente Fernande Henrique
no Estado, como também pefo fato
de o governo sé ter tomado
providéncias depois que ¢ incéndio

ganhou repercussao internacional®

{(Folha de S.Paulo, catidiano, 31-03-
98, pagina 3-5). Irénico, o deputado
disse que do jeito que o caso estava
sendo tratado o eleitor iria votar em
Carlos Menem, referindo-se &
pronta ajuda dos bombeiros

argentinos, com  apoio  de:x

helicopteros. Eles foram os
primeiros a chegar em Roraima.

No dia 15 de abril, quando ¢
incéndio ja havia sido debelado
pelas chuvas, em audiéncia que
durou quase seis horas, 0 ministro
Krause e o secretario, Femando

\
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Government in Brasilia for delayed
actions and omission, was
reinforced by members of the
Consumer Defense Commission,
Environment and Minorities, of the
House of Representatives.

Represeniative José Sarney
Filho, of the Liberal Front Party, for
the State of Maranhéo, criticized the
fact that Minister Gustavo Krause, of
the Environment, and President
Cardoso, did not visit the State
during the critical days. He also
criticized that only after the wildfires
got international attention did the
Federal Government take the
necessary actions (Fotha de S
Faulo, 31 March 1998, page 3-5).
With irony, the member of the
House of Representatives said that

the way this situation was being

handled, the Brazilian citizens would
vote in President Menem {of
Argentinag), referring to the prompt
heip that the Argentineans supplied,
including men and helicopiers,
having been among the first that
arrived in Roraima.

On April 15 a hearing took
place that lasted for about 6 hours.
The hearing was called for by the
Environment Commission of the
Brazilian Congress, where the
majority of its 19 members criticized
the actions of the Minister of the
Environment, Gustave Krause, and
the Secretary for Regional Policies,
Fernando Catio. The president of
the Commission, Luciano Pizzato, of
the Liberal Front Party, for the State
of Parana, and an ally of the Federal

Catao, de Politicas Regionais, foram
responsabilizados por omissao pela
maicria dos 19 parlamentares da
Comiss3o do Meio Ambiente do
Congresso Nacional. O presidente
da Comissao, Luciano Pizzato (PFL-
PR), aliado do governo foi
categérico: "O govemno federal nao
teve  agilidade, <comando e
consciéncia do interesse coletivo”
(O Estado de S.Paulo, 16-04-08,
pagina A-13). Krause ainda se
defendeu  dizendo que nio
adiantava sua presenc¢a fisica no
Estado, encarando com
naturalidade as criticas ao governo.,
Fernando Catdo, por outro lado, fez
um "mea culpa’, assumindo a falta
de preparo do govemo para a
situagdo. Os  deputados da
Comiss&o criticararn a contradi¢ao
entre as politicas ambiental e de
reforma agrana do governo: a,
primeira orienfando para medidas
de preservagic e a segunda
resultando em gueimadas e
desmatamentos. Gustavo Krause
reconheceu a contradigidc (Folha
de 5. Paulo, 16 de abril de 1998,
cotidiano, paginas 3-10)

O INPE durante o més de
margo a partir do dia 8, diariamente,
enviava fotos recebidas do NOAA
para a Secretaria de Politicas
Regionais juntamente com boletins
climaticos preparados pelo CPTEC.
O jornal O Estado de S. Paulo, do
dia 27 de margo de 1998, publicou
uma matéria da repérter Liana John
da Agéncia Estado, com forte
contetido critico a falta de agdo do
governo no episddio. Ela foi enfatica
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Government, was categoricat: “The
Federal Government did not show
the agility,  command and
conscience of the common interest”
(O Estado de S. Paufo, April 16,
1998, page A-13). Minister Krause
accepted well the criticisms, and
defended his actions, saying that it
would not have done any good just
to visit the State. Secretary
Fernando Catdo did his “mea culpa”,
agreeing that the Government was
not prepared for the seriousness of
the situation. The congressmen still
criticized also the contradictions
between the Environmental and the
Land reform policies: the first
orienting for the protection, and the
second resulting in deforestations
and burnings. Minister Krause
recegnized this contradiction {Folha
de 8. Paulo, April 16, 1998, pages
3-10).

Starting March 8, INPE sent
daily NOAA images in addition to
daily climatic reports prepared by
CPTEC, to the Secretariat of
Regional Policies, in Brasilia.
Reporter Liana John, of the news
agency Agéncia Estado, published
an article in O Estado de 8. Paulo,
on March 27, 1998, with strong
criticism on the lack of actions from
the Federal Government in Roraima.
In her analysis, she stressed the
fact that INPE uses technology for
the detection of fires using satellite
data for more than 10 years, and
thus there was no excuse for the
immobilism of the authorities.

The PBrazilian Environment
Institute, IBAMA, reinforced the



quanto ao imobilismo das autor-
dades, sabendo que o INPE dispbe,
ha mais de 10 anos, de tecnologias
e conhecimentos para detecgao
diaria de focos de queimadas.

O IBAMA reforgou a3
proibicao da pratica de queimada,
no inicio de fevereiro, mas isto
parece que nioc teve efeito positivo
durante o episddio de margo. O
superintendente do lbama, Ademir
dos Santos, disse no dia 24 de
margo, que estava raalizando uma
operacdo para prender quem
estivesse ateando fogo em suas
propriedades. A policia federal
comegou a investigar a
possibilidade de queimadas

criminosas, como também a‘

negligéncia do IBAMA e da Funai,
que teriam permitido a propagacgio
do fogo. Para o advogado da Funai,
Wilson Ferreira Précoma, a hipotese
mais provavel efa de que
fazendeiros estariam promovendo
queimadas em terras de disputa de
posse com os indios, préximas e
dentro da reserva dos lanomami.

prohibition regarding the practice of
biomass burning in the beginning of
February, but this seems to have
had no positive effect during the
March episode. IBAMA
superintendent Ademir dos Santos,
made a statement on March 24, that
he was organizing an operation to
arrest people who insisted in making
fires on their properties. The Federal
Police started to investigate the
possibility of arson, as well as
negligent behavior by IBAMA and
FUNAI (the National Foundation for
the Indian), who could have allowed
for the propagation of the fires.
FUNAI lawyer Wilson Précoma,

‘considered the hypothesis that

some of the farmers could have faid
fire to those lands that were under
legal dispute with the Indians,
nearby and inside of the lanomémi
reserve.

CAPITULO / CHAPTER

SAO PEDRO APAGA O FOGO

No final de margo, cerca de
1.500 combatentes concentravam
esforcos na dificil tarefa de pelo
menos ter um dia de vitéria contra o
incéndio que avangava em Roraima.
Qualquer iniciativa ou mudanca de
estratégia na guerra contra os focos

7

de queimada mostrava-se inutil. Os?*

bravos soldados e bombeiros,
reunindo uma forga tarefa jamais
vista na histéria do pais, davam
sinais de esgotamento e visivel
abatimento psicoldgico.

O fogo, fora de controle,
impulsionado  pelas  condiges
naturais favordveis 4 expanséo da
tragédia, de proporgéio cada vez
maior, s6 poderia ser barrado pela
propria forga da natureza. Se o
homem c¢om toda a sua
racionalidade e  conhecimento
cientifico e tecnologico disponiveis
mostrava-se impotente, era porque
o grande feito de dar fim ao fogo
talvez estivesse na ordem do
sobrenatural. Entraram em cena
pajés e feiticeiros que evocaram
entidades divinas para dar uma
soluglo definitiva A situagdo. O
grande incéndio, criado em parte
por uma conspiragdo climatica da
natureza, somente por ela poderia
ser dissipado?

L]
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HEAVEN EXTINGUISH THE FIRES

By the end of March, around
1,500 fire fighters were
concentrating efforts on the difficult
task to have at least one day of
victory against the Roraima fires. All
initiatives or changes in strategy in
the war against the fires proved
useless. The brave soldiers and fire
fighters, in a task force never before
seen in the history of the country,
gave clear signs of moral defeat.

The fires, out of controi,
spreading by the favorable
environmental conditions of the
extreme dryness, of ever growing
proportions, could anly be
extinguished by the forces of nature
itself. If man, with ali his scientific
and technological knowledge. was
impotent in destroying the fires,
maybe the great achievement could
be accomplished by heaventy
forces, maybe by a little witchcraft?
This is probably why the Indian
religious leaders (pajes, in
portuguese}, and sorcerers entered
the scene by calling out to divine
entities to give a final solution to the
Roraima problem. The great fires,
created in part by a climalic
conspiracy, would  ihey be
extinguished only by nature itself?



Politicos, administradores
piblicos, técnicos e especialistas
em  floresta, meteorologistas,
bombeiros, e soldados; a populagéo
das cidades, do campo, das
reservas indigenas, todos que
sofriam com os efeitos do incéndio,
direta e indiretamente, tinham em
mente uma sb& possibilidade de
salvagdo: a chuva. E, milagrosa-
mente ou ndo, ela veio.

Depois de duas semanas de
trabalhos estafantes e de resultados
pouce animadores, no dia 30 de
margo, uma chuva fraca de 10
minutos trouxe novo alento aos
combatentes do fogo. A chuva ndo
foi suficiente para apagar os focos
de incéndio, mas aumentou a
umidade do ar, o que ja era uma
grande contribuigdo. O comandante
do Corpo de Bombeiros, major
Edilson OQliveira, relatou que a
chuva havia possibilitado o controle
de focos na regido norte do Estado,
na reserva dos lanomami. O fogo
estava sob controle também em
Confianca e Boqueirdo, mas
surgiram focos em Trairtdo e
Tepequém, regides n&o atingidas
pelas chuvas. A previsdo de chuva
para os proximos dias, fornecida
pelo INPE, trazia maior confianca ao
comando das for¢as de combate as
queimadas e a esperanca de que
ajuda tao esperada vinda do ceu
poderia mudar o curso da operacao
em Roraima.

As chuvas surgiram em um
momento delicado, em que o fogo

Y
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Politicians, public
administrators,  technicians and
specialists in forestry,

meteorologists, soldiers and fire
fighters, the population of the cities,
from the countryside, and from the
Indian reserves, they were all
suffering the direct or indirect effects
of the fires, and were already
considering only one possibility of
salvation. the rains. And as by
miracle, the rains came.

After 2 weeks of extenuating
work but with only little success, on
March 30 a weak rainfall of only 10
minutes brought new moral to the
fire fighters. This rain was not
enough to extinguish all the fires,
but it brought an increase of the
humidity to the region, which already
was a big contribution. The fire
fighter's commanding officer, major
Edilson Qliveira, told reporters that
the initial rain allowed to control the
fire foci in the north of the State,
near the fanoméami reserve. The fire
was now under control also in
Confianga and Boqueirdo, but new
foci appeared in Trafrdo and
Tepequém, where no rain had fallen
yet. The additional rain forecast for
the region, provided by INPE, gave
new strength to the whole operation
and hope that the so much wanted
help from heaven would in fact
change affairs and give and end to
the fires in Roraima.

The rains arrived at a very
critical point, when the fires were
spreading to other regions of the

fora de controle se espalhava para
outras regides do Estado, ainda néo
atingidas. Em Caracarai, onde o
fogo avangava no dia 31 de margo,
0s bombeiras tiveram e}
acampamento alagado pelas aguas
da chuva. Segundo o Servigo
Nacional de Meteorologia, somente
no dia 31 choveu 25 milimetros, o
mesmo volume registrado de
setembro a margo. As chuvas
antecipadas, previstas inicialmente
para o final de abril, época de maior
ocorréncia de precipitagdes, teve
como explicacdo a fase de declinio
do El Nific e a umidade no Oceano
Ablantico, formando nuvens que
chegavam a Roraima.

No Baixo Mucajail e em
Anajarai, na reserva dos lanomami,
choveu durante toda a madrugada,
como também em Apial e Boa
Vista. Coincidentemente, as chuvas
surgiram apds o ritual de pajés a
beira do Rio Curupira. A chegada
dos pajés de aldeias do Mato
Grosso, levados pela FUNAI, foi
motivo de polémica & criticas de
mau uso dos recursos publicos pelo
govermno.

O presidente do IBAMA,
Eduardo Martins, em visita a
Roraima, adotou uma postura
moderada diante da chegada das
chuvas, evitando otimismo e clima
de euforia frente A possibilidade de
se por um fim & tragédia. Na sua
opinido, seria preciso chover ao
longo da semana para considerar o
episodio de Roraima por encerrado.

&
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State. In Caracarai, where the fires
were grassing on March 31, fire
fighters had their camp flooded by
the rains. According to the National
Meteorology Service the region had
25 mm of precipitation on March 31,
the same amount registered during
the period from September to
March. The saving rains, forecast
only for the end of April, which is
when the normal rainy period starts,
had the El Nifo influence which
brought considerabie humidity and
cloudiness from the ocean.

In the lower Mucajai and
Anajarai, in the fanaomami reserve,
as well as in Apiatl and Boa Vista, it
rained during the whole night. By
coincidence, the rains came after
the Indian religious ceremony held
by the Curupira river. It was reported
that the arrival from Mato Grosso of
the Indian leaders, brought in by
FUNAI, was criticized for
representing bad use of public
funds.

IBAMA, president, Eduardo
Martins, visiting the State was rather
cautious about the arrival of the
rains, aveiding excess optimism and
a mood of euphoria on the
possibility of final ending of the
tragedy. In his opinion, it would be
necessary to maintain the -rains by
at least a week for the fires to be
considered beaten. Mr. Martins
visited Roraima this time in the
company of the Coordination and
Disaster Advisory Group of the
United Nations.



A wvisita de Eduardo Martins ao
Estado foi acompanhada pelo
Grupo  de Coordenagdo ¢
Assessoramento de Desastres da
Organizagso das Nagbes Unidas.

A cautela do presidente do
IBAMA ia de encontro com a
avaliacdo do chefe do Servigo
Nacional de Meteorologia, Manoel
Coimbra, e do tenente-coronel
Adenil Ribeiro da Silva, coordénador
do grupamento florestal do Compo
de Bombeiros do Rio de Janeiro.
Segundo o tenente-coronel, a chuva
amenizava o fogo, mas podia
mascarar alguns focos. Troncos
maiores podiam ficar queimando por
um longo tempo. Seria preciso
realizar uma analise mais cuidadosa
para concluir que o incéndio havia
terminado.

O engenheiro florestal do
IBAMA, Antdnio Carlos Catanio,
mais ofimista, acreditava que a
queda na velocidade dos ventos e ©
aumento da umidade do ar
deveriam contribuir para que o fogo
fosse definitivamente debelado.
Mesmo que as brasas maiores
persistissemn, seria improvavel qus
conseguissem $& deslocar para
areas secas onde podefiam
reanimar o fogo. No dltimo dia do
més de margo, como eslava
previsto pelo CPTEC, do INPE, as
chuvas fortes sobre quase todo o
Estado comegavam a mudar ©
cenaric de Roraima. Na regido
central do Estado, onde a situagio
era mais critica, o fogo estava
praticamente extinto. Nas bases de
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The cautious attitude of Mr.
Martins was also adopted by the
chief of the National Weather
Service, Mr. Manoel Coimbra, and
by lieu tenant colonel Adenil Ribeiro
da Silva, coordinator of the forest
group of the Rio de Janeiro fire
fighters. The opinion of the colonel
was that the rains so far had
attenuated the fires, but not all the
foci had been extinguished yet.
Larger tree trunks could remain
smoldering for a long time. A more
careful and thorough analysis was
needed to conclude that the fires
were gone.

More optimistic was the
forest engineer from iBAMA, Mr.
Antonio Carlos Catanio, based on
the decrease of the wind velocities
and the increasing of the humidity,
he believed that the fires could now
be extinguished completely. Even if
some larger live coal could survive
the rains, chances were that they
could not any more add to the
spreading of new foci. On the last
day of March, as forecast by the
CPTEC meteorological center of
INPE, the strong rains that fell over
most of the State, started to change
the Roraima scenario. In the most
critical central area of the State, the
fires were almost all extinguished. At
the fire fighters headquarters in
Apiat and Caracaral, the Army
soldiers and the fire fighters were
commemoarating the weather
change, directing their efforts now to
fix the damages produced by the
excess rain in certain areas. In
Caracaral the soldiers digged

combate ao incéndio, em Apiad e
Caracaral, os bombeircs e o$
soldados do Exército comemoravam
a inversao do tempo, deslocando as
atengbes para os primeiros estragos
provocados pelas chuvas. Em
Caracarai, homens do Exército
passaram o© dia cavando calhas
para escoar as aguas que alagavam
os acampamentos. As chuvas
transformaram as empoeiradas
estradas vicinais da regido em pura
lama. A regido noroeste era a Unica
onde o fogo persistia, sem a bengio®
das aguas de margo.

O presidente do [IBAMA
Eduardo Martins, anunciou ¢ inicio
de um trabalho de avaliagBo dos
estragos do megaincéndio, em que
seria quantificada a mortandade de
animais e a destruicdo da
vegetagdo na savana e na floresta
equatorial. Ele passou a defender a
idéia de se criar uma pratica de
emergéncia, inexistente no Pais,s
para entrar em ag¢ao em momentos
semelhantes ao episddic de
Roraima. No segundo dia do més
de abrl, quando as chuvas ja
duravam trés dias consecutivos, um
refatorio do Nucleo de
Monitoramento Ambiental da
Embrapa constatava uma redugéo.
de 95% da area dtingida pelas
chamas. Em algumas regies do
Estado, de acordo com o refatdrio,
havia chovido mais de 30
milimetros, reduzindo quase que por
completo ¢ incéndio. Se o volume
das chuvas permanecesse no
mesmo fitmo nos dias seguintes, a
expectativa era de que ¢ nivel dos
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tfrenches all day long, to guide the
excess watlers that flooded their
camps. The strong rains were
transforming the dusty reads of
Roraima in mud ponds. Only in the
north-west region some fire foci
remained on, in a region where the
rains did not reach.

A task force to assess the
damages of the wildfire to the region
was created by Mr. Martins, in order
to evaluate the number of dead
animals, the destroyed crop lands,
and savanna and forests. He offered
the idea to creale an emergency
task force, to face tragedies like the
Roraima one. On the second day of
April, when the rains had been
active for three days in a row, a
report of Embrapa informed that
about 95% of the fire area had been
reduced. In some areas of the State,
the precipitation amounts reached
30 mim, reducing focal fires almost
compietely. it was anticipated that a
few more rainy days couid replace
the normal water fevels of the local
rivers, Mucajal and Catrimani. The
western region had the largest rain
activity, which brought with it a state
of euphoria to the fire fighters. But
even with the good news, the task
force command decided to keep the
1,500 men active, releasing only
200 men among soldiers and fire
fighters.

The rains were rather week
in the north, north-east, south and
south-east, where some fires still
were active. In Pacaraima, in fact,
the situation was still critical, in the



nos Mucajai e Catrimani seria
nomalizado. A regido oeste foi a

mais atingida pelas chuvas, o que”

trouxe um clima de euforia aos
combatentes do incéndic de
Roraima. Mesmo assim 0S
comandos da forga tarefa preferiram
manter no Estado o efetivo de 1.500
homens, liberande somente 200
bombeiros e soldados.

As chuvas foram fracas no
norte, nordeste, sul e sudeste, onde
ainda estavam ativos os focos de
incéndio. A situagdo permanecia

criica no norte do Estado, emy

Pacaraima, na fronteira com a
Venezuela. No sul, regido de
pequenos agricultores, os poucaes
focos nao ofereciam grandes riscos,
mas no leste, em territorio habitado
por indios Macuxi e Taurepang, ©

incéndio ainda era preocupante.®

Para a Embrapa, o fator
meteorolégico  vinha  afastando
qualquer possibilidade de reiniciar o
incéndio nas proporgdes dos dias
anteriores. A chuva aumentou a
umidade relativa do ar, o Qque
dificultava a propagagdio das
fagulhas. A temperatura entrou em
declinio, passando da faixa de 30 a
35 °C na semana anterior para uma

north region border area with
Venezuela. In the south, a region of
small farms, the situation did not
offer great concerns, but in the east,
in the Indian Macuxi and Taurepang
areas, the fires were still of concern.
According to Embrapa, however, the
meteorological forecasts would not
allow the fires to come back at all.
The rains were increasing the
relative humidity, which made it
more difficult for live ashes to
propagate the fires. The
temperature was dectining, from
values of between 30 to 35°C in the
week before, to numbers between
23 and 28°C in the first week of
April. Another important factor t¢

~ decrease the chance of more fires

variagdo entre 23 e 28 °C, na*

primeira semana de abril. Outro
fator considerado importante foi a
queda na velocidade dos ventosy
que diminuia a possibilidade das
fagulhas se deslocarem para areas
ainda ndo atingidas pelo fogo. O
IBAMA. nofificou os colonos que
haviam feito a derrubada da
vegetacdo em suas propriedades,
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was the decreasing of the wind
velocities, and thus the possibility of
further spreading of new fires.
Despite the new situation in
Roraima, created by the arrival of
the rains, IBAMA notified all farmers
to avoid any new burning practices,
in order to firmly establish the new
fireless scenario in the State. In
agreements  with  the  State
authorities, all assistance necessary
to the farmers was guaranteed to
avoid the start of new fires.

with the situation under
control in the west of the State, all
fire fighting efforts were directed
toward the north, where there was
no sign of rains yet, and fires still
persisted. To the two helicopters
that were in action on the Maraca
and Trairdo island region, 2 more
were added from the areas that did
not needed them anymore. The

etapa que antecede a queimada,
para intimidar qualquer iniciativa que
colocasse emn risco o ténue quadro
de estabilidade que as chuvas
instauraram em Roraima. Foram
feitos entendimentos com o governo
do Estado para que fosse oferecida
toda assisténcia aos colonos,
evitando a possibilidade de novas
queimadas,

Com a situagio sob controle
na regido oeste do Estado, os
esforgos de combate ao incéndio
foram direcionados para 0 norte,
onde ndo havia sinal de chuva e o
fogo  ainda  persistia.  Dois
helicopteros que atuavam na regido
da llha de Maraca e do Trairdo
receberam reforgos de outros dois
aparelhos, vindos de &reas em que
o incéndio ja estava quase extinto.
O c¢lima ja era de vitéria e os
primeiros combatentes que
chegaram ac Estado em meados de
margo comegavam a retormar as
suas bases de origem. Era o fim do
episddio de Roraima,

No dia 2 de abril, 130
bombeiros argentinos e outros 88
do Distrito Federal deixaram
Roraima, recebendo homenagens
do 7° Batathdo de Infantaria de
Selva. Os bombeiros argentinos e
do Distrito Federal, além de 130
soldados do  Exército, também
homenageados, foram os primeiros
combatentes na operagao que teve
inficioc na segunda quinzena de
margo. Na festiva despedida, em
que esteve presente o governador
Neudo Campos, nac faltaram
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mood among fire fighters was
already one of wictory, and some of
the fire fighters that arrived in mid
March, were starting to get back to
their own States. it was the end of
the Roraima episode.

The 7" |Infantry Jungle
Battalion paid trnbute on April 2 to
130 fire fighters from Argentina and
88 from Brasilia, who were leaving
the State. In addition to the above,
aisc 130 Army soldiers were
released, in action since mid March.
In the farewell ceremony. with the
presence  of Governor Neudo
Campos, the companionship of the
fire fighters was praised. The long
fighting pernod of almost 3 weeks,
which saw Roraima transformed into
hell, was ended. It had an emoticnat
ending, with exaitations to heroism
and bravery of the fire fighters, who
listened to music like Bolero, by
Ravel and O Guarani, by Carlos
Gomes. At the end, Brazilians and
Argentinians, fire fighters and
soldiers embraced and shook
hands, their caps thrown to the skies
commemorated the difficult victory.



demonstracdes de unido entre os
combatentes do fogo. A longa
jornada de trés estafantes semanas,
transformou Roraima em verdadeiro
inferno. Mas teve um desfecho
emocionante, que exaltou a bravura
e 0 heroismo dos combatentes do
fogo, a0 som de musicas como o
Bolero de Ravel, ¢ O Guarani, de
Carlos Gomes. Ao final, brasileiros e
argentinos, bombeiros e soldados,
confratemizaram-se calorosamente
com aperfos de mao, abragos e
boinas langadas ao  céu,
comemorando a dificil vitoria.
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ANEXO

CRONOLOGIA DO ESTADO DE RORAIMA

1858 | O governo imperial cria a freguesia de Nossa Senhora do Carmo
no lugar denominado Boa Vista.

1890 | Surge o municipio de Boa Vista do Rio Branco.

1904 | Apos disputa com a inglaterra, o Brasil perde as terras Pirara para
a entdo Guiana Inglesa.

1926 | Boa Vista & elevada & categoria de cidade.

1943 | E criado o Territério Federal do Rio Branco, desmembrado do
Amazonas.

1944 | E instalada a nova unidade politica do Pais no Territorio, sendo o
primeiro governador o capit3o Clévis Névoa da Costa.

1962 | Em 13 de dezembro, a denominagdio foi alterada para Territério
Federal de Roraima tendo como capital Boa Vista.

1980 [ Por intermédio de decretos assinados pelo Presidente da
Repablica, na época Jo&o Baptista Figueiredo, passou 3 categoria
de Estado de Roraima.

1981 | O governador do Estado, Ottomar de Souza Pinto, para estimular
a migragdo de pequenos agricultores de outros estados,
principalmente do sul e do nordeste do Pais, realizou um
programa de assentamento dirigido, doando terras - médulos de
300 hectares - e facilitando o financiamento bancario para que se
estabelecessem em Roraima. A expectativa era de que mais de
1,5 milhdes de hectares improdutivos passassem a produzir.

1997 | O Estado cria mais sete cidades.

1998 | Acontece o Megaincéndio de Roraima, mais intenso em marco.
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CRONOLOGY OF THE STATE OF RORAIMA

ANEXO

LISTA DE NOMES DE PESSOAS QUE ATUARAM NO INCENDIO DE

RORAIMA

Ademir dos Santos

superintendente do IBAMA em Roraima

Adenil Ribeiro da Silva

Ten.cel, cocrdenador Bombeiros do Rio de
Janeiro

Ageu Floréncio da Silva

iprocurador da Republica em Roraima

Antonietta di Manso

estudante universitaria e proprietaria de
terra

Antdnio Carlos Caténio

engenheiro florestal do IBAMA

Anténio Reis

Prefeito de Caracarai

Benedito Onofre Bezerra
Leonet

Sua Excia., Ministro Chefe do EMFA

Carlos Monteiro Pereira

chefe, Ajuda Humanitaria da ONU

Catios Menem

Sua Excia., presidente da Argentina

Celso Russomano (PPB-SP)

deputado federal, Comissao de Meio
Ambiente

Clovis Carvalho

Sua Excia., o ministre da Casa Civil

Domingos Pereira da Silva

agricultor

Edilson Bezerra de Oliveira

major comandante do Corpo de Bombeiros
de Brasilia

Eduardo Martins presidente do IBAMA
Elcione Barbalho {(PMDB-PA)} |deputado federal
Erisbete Alves agricultora

1858 | The imperial government creates the village Nossa Senhora do
Carmo at the site called Boa Vista.

1390 | Founded the county of Boa Vista.

1304 | After dispute with England, Brazil looses the Pirara region to the
ther called English Guiana.

1526 | Boa Vista is elevated to he category of city.

1843 | The Federal Territory of Rie Branco is created, by separation from
Amazonas.

1344 | The new political unit of the country is installed in the Territory, the
first governor being captain Clovis Névoa da Costa.

1952 | On December 13, the name was changed to Federal Territory of
Roraima with capital Boa Vista,

1880 | By decrees signed by President Joao Baptista Figueiredo, turned
into the category of State of Roraima.

1981 | The State Governer, Ottomar de Souza Pinto, in order to stimulate
migration of small farmers from other States, especially from the
south and north-east of Brazil, started a program of land donations
- in modules of 300 hectares - and allowing for bank loans to allow
seftlements in Roraima. The estimate was that more than 1.5
million hectares of non-productive land would then starnt to
produce.

1997 ) The State creates 7 additional cities.

1998 | The Mega wildfire of Roraima happens, more intense during

March.

Fernando Catdo

secretdrio de Politicas Regionais
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Fernando Gabeira (PV-RJ)

deputado federal, Comisséo de Meio
Ambiente

Fernando Henrique Cardoso

Sua Excia., o Presidente da Republica

Francisco Rodrigues (PTB-RR)

deputado federal

Francisco Sa Cavalcante

superintendente da Policia Federal em
Roraima

Geovani Cornacha

do IBAMA
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LIST OF NAMES OF PERSONS THAT WERE CITED DURING THE
RORAIMA WILDFIRES

~der - Jdos Santos

Superintendent of IBAMA in Roraima

Aden: Ribeiro da Suva

Ten cel, coordinator fire fighters of Rio de
Janeiro

Ageu F oréncio da Stlva

Republic’s counsel in Roraima

Antomieta di Manso

University student and land owner

Anton:z Carlos Catanio

Forest engineer of IBAMA

Antén o Reis

Mayor of Caracarai

Beneag 2 Onofre Bezerra
Leona

His Excy., Minister Chief of EMFA

Carles tAonteiro Peraira

chief, Humanitarian Aid of ONU

Carlos vienem

His Excy ., president of Argentina

Celso Russomanc (PPB-3P)

Representative, Comission of the
Environment

Clovis Carvalho

His Excy , chief of staff

Domingos Pereira da Silva

farmer

Edilsor Bezerra de Qliveira

major commander of the Fire Department of
Brasilia

Eduaras Martins

president of IBAMA

Elcione Barbalho {PMDB-PA)

Representative

Erisbete Alves

farmer

Fernando Catio

secretary of Regional Policies

Fernando Gabeira (PV-RJ)

Representative, Comission of the
Environment

Fernando Henrigue Cardoso

His Excy., the President of the Republic of
Brazil

-Francisco Rodrigues (PTB-RR)

Representative

Francisco Sa Cavalcante

superintendent of the Federal police in
Roraima

Geovant Cornacha

of IBAMA
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Gilvan Sampaio

meteorclogista do CPTEC do INPE

Gilney Viana (PT-MT)

deputado federal, Comiss&o de Meio
Arnbiente

Gustavo Effing

coordenador do grupe de bombeiros da
Argentina

Gustavo Krause

Sua Excia., o ministro do Meio Ambiente

Jacques Wagner (PT-BA)

deputado federal, Comissao de Meio
Ambiente

Jorge Hugo Herrera Vegas

embaixador da Argentina no Brasil

José Carlos de Morais

coordenador do Prevfogo do IBAMA,

José Sarney Filho (PFL-MA)

deputado federal

Jose Wilson agricultor

Kleber Cerquinho capitdo, Defesa Civil

Kruki indio caiapo

Lélio Viana Lobo Sua Excia., o minisiro da Aeronautica
Liana John jornalista

Luciano Pizzato (PFL-PR)

deputado federal, presidente, Comisséo de
Meio Ambiente

Luiz Carlos Joels

secretario Executivo do PPG-7

Luiz Edmundo Maia de
Carvalho

general coordenador da comissso pelas
Forcas Armadas

Mabel Suarez

médica cubana

Manoel Coimbra

chefe de Servigo Nasional de Meteorologia

Manuel Marcires Pedroso

jardineiro

Mantii

indio caiapé

Marcio Nogueira Barbosa

diretor do Instituto Nacional de Pesquisas
IEspaciais (INPE)

Marcos Franga assessor da Secretaria de Politicas
Regionais

Maria Julia Alsogaray secretaria de Recursos Naturais da
Argentina

Mauro César Rodrigues
Peraira

Sua Excia., ministro da Marinha

|Milton Seligman

presidente do INCRA

Moisés Lipnick (PL-RR}

deputado federal

Neudo Campos (PPB) igovernador do Estado de Roraima
Osmef Rodrigues meédico cubano
Paulo Lustosa {PMDB-CE} deputado federal, Comissdc de Meio

Ambiente
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Gilvan Sampaio

meteorologist of CPTEC of INPE

Gilney Viana (PT-MT)

Representative, Comission of the
Environment

Gustave Effing

coordinator, group of fire fitghters of
Argentina

Gustave Krause

His Excy.. minister of the Environment

Jacques Wagner {PT-BA)

Representative, Comission of the
Environment

Paulo Rocha {PT-PA) deputado federal

Pedro Sanguinelli Defesa Civil

Reinaldo Barbosa pesguisador do INPA

Romero Juca (PFURR) senador

Ronaldo Sardenberg Sua Excia., 0 ministro de Assuntos
Estratégicos

Rosileine Beltrdo

funcionaria publica

Jorge Hugo Herrera Vegas

ambassador of Argentina in Brazil

Rui Xirixana

indio lanomami

José Carlos de Morais

coordinator of Prevfogo of IBAMA

Salomac Cruz (PSDB-RR)

deputado federal, Comiss&o de Meio
Armbiente

Socorro Gomes (PC do B-PA)

deputado federal

Tamires Tome

vitima fatal da tragédia

Terezinha de Jesus Dal Corréa

prefeita de Mucajai

Wilson Ferreira Précoma

advogado da Funai em Roraima

José Sarney Fitho (PFL-MA)  |Representative

José Wilson farmer

Kleber Cerquinho captain, Civil Defense

Kruki caiapé Indian

Lélio Viana L.obo His Excy., minister of the Airforce
Liana John reporter

Zenildo Gonzaga de Lucena

Sua Excia., 0 ministro do Exército

Luciano Pizzato (PFL-PR)

Representative, president, Com. of the
Environment

Luiz Carlos Joels

Executive secretary of PPG-7

Luiz Edmundo Maia de
Carvalho

general coordinator of the Armed Forces
Commission

Mabel Suarez

cuban medical doctor

Manoel Coimbra

chief of the National Meteorological Service

Manuel Marcires Pedroso

gardener

Mantii

caiapo Indian

Marcic Nogueira Barbosa

director, National Institute for Space
Research (INPE)

Marcos Franga

consultant, Secretary for Regional Policies

Maria Julia Alsogaray

secretary for Natural Resources of
Argentina

Mauro César Rodrigues
Pereira

His Excy. minister of the Navy

Milton Seligman

president of INCRA

Moisés Lipnick (PL-RR}

Representalive

Neudo Campos (PPB)

governor of the State of Roraima

Osmel Rodrigues

cuban medical doctor

Paulo Lustosa (PMDB-CE}

Representative, Comission of the
Environment
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Paulo Rocha {PT-PA) Representative
Pedro Sanguinelli Civil Defense
Reinaldo Barbosa INPA researcher
Romero Juca (PFL/RR) senator

Ronaldo Sardenberg

His Excy., minister of Strategic Affairs

Rosileine Beltrao

Civil servant

Rui Xirixana

fanomami Indian

Salomao Cruz (PSDB-RR)

Representative, Commission of the
Environment

Socorre Gomes {PC do B-PA)

Representative

Tamires Tomé

fatal victim of the tragedy

Terezinha de Jesus Dal Corréa

Mayor of Mucajai

Wilson Ferreira Précoma

Funai counsel in Roramma

Zenildo Gonzaga de Lucena

His Excy . minister of the Army
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Lista de Publicagbes uteis/List of useful publications
Producao de gases por queimadasiGas production in biomass
burnings
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ANEXO

MANCHETES NA IMPRENSA ESTRANGEIRA

LE MONDE, de Paris,
dedica meia pagina ao assunto em sua edi¢io de 23-03-98. Dizia entio: “E

provaveimente o incéndio mais grave que a Amazénia ji conheceu
nos gltimos 30 anos”.

THE DAILY TELEGRAPH, de Londres,

enfatizou a ameaga que o incéndio de Roraima representa para os indios
lanomami, dizendo que jé atingia os arredores da reserva {(em 23-03-98).

THE GUARDIAN, de Londres,
descreveu, em 23-03-98, a operagdo gigantesca montada para combater o

incéndio de Roraima. Descreveu o evento como o “pior desastre
ecoldgico” da regido.
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HEADLINES IN THE FOREIGN PRESS

Le Monde, Paris
dedicates ene half page to the Roraima event, in its edition of March 23,

1998. It says: “It is probably the most serious wild fire in Amazonia in
the last 30 years”,

THE DAILY TELEGRAPH, London
highlighted the threat that the fires in Roraima represent to the lanomami

Indians, informing that the flames were already nearby to the reserves
{published March 23, 1998).

THE GUARDIAN, London
described in a report of March 23, 1998, the gigantic aperation set in place

to fight the wildfire of Roraima. Called the event “the worst ecological
disaster of the region”.
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TRANSTEC EDITORIALﬁ

Volker W.J.H. Kirchhoff, PhD, INPE
{Instituto Nacional de Pesquisas
Espaciais) scientist, is the author of
more than 70 reviewed articles
published in intemational joumnals;
author of three books {one of which is
*Queimadas na Amazdnia e Efeito
Estufa®, which translates to Wildfires in
Amazonia and the Greenhouse effect);
has flarge expefience in biomass
buming studies; was the Braziian
coordinator  of  several large
intemationat experiments in Brazil, such
as the NASA TRACE-A (Transport and
Chemistry near the Equator-Afiantic)
missions of 1992, and the SCAR-B
{Smoke, Clouds and Radiation-Brazil}
mission in 1995. Former member of the

IGAC program (Intemational Global
-Atmospheric Chemistry) and president

of COSPAR/Mrazil. Was considered one -
of the 100 most important Brazilian

- sclentists, by the Joumal

Superinteressante in the Environmental
area, in the 100" Issue, January 1996,
Received the NASA - Group
Achievement Award for his participation
in project MAPS (Mapping Air Pollution
from Space). During the
commemoration of the1) years of the
Montreal Protocol, Received from the
Ministry of the Environment of Brazil the
special pnze “In recognition of the
relevant work fowards the protection of
the ozone layer”,

Paulo A.S. Escada is joumalist,
working as INPE press secretary and
employed since 1995, Editor and writer
of the Bulletin INPE Noticias is
rasponsible for providing the Instie
news to the press. Studied Social
Sciences at USP uniil the 3™ year and
since his graduation in journalism, in
1992, is working in the scientiic and
environmental area. Was a radio
Eldorado reporter, part of the Estadc
group, and of the paper “tmprensa
Livre”, of S50 Sebastiao, north shore,



