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ne of the issues of ma-

jor global concern is the

increase in atmospheric
carbon dioxide and its potential to change
world climate, Most of the contribution
to atmospheric carbon dioxide is from
burning of fossil fuels and cement pro-
duction by the industrial nations. Changes
in forest Jaod use in the tropics also
contribute to the problem, however, there
is much debate about how much (Hough-
ton er al. 1987, Detwiler and Hall 1984,
Hoeughton 1990). These authors estimated
that the pet flux of carbon diexide to
the atmosphbere due to lropical land-use
change in the early 1980s was between
8% and 47% of that produced by fossil
fuel combustion and cement production.

Brazil is one of the most
important tropical countries whose forest
lands contribute to the atmospheric con-

centration of carbon dioxide- According
to a recent estimate, conversion of closed
forests to other uses in the Brazilian Ama-
zon produced a flux of carbon to the
atmosphere of 0.2 Pg C/yr (Fearnside
1989} or the equivalent of 10 to 20% of
the carbon attributed to gilobal tropical
deforestation. Ironically, the fraction of
Brazil's tropical forests that are being
deforested is small (<{0.5 % /yr as of the
late 1980s [Fearnside 1989]), but the area
of tropical forests in this country is so
large (about 420 million ha in the Legal
Amazon {Fearnside 1987]) that even a
small rate of conversion can result in a
large contribution of carbon to the atmos-
phere. Clearly, the future state of Brazil's
Amazonian forests is of importance to
the carhon composition of the atmos-
phere. This importance stems from the
large pool of carbon stored in soil and

vegetation and whether it will remain as
organic matter, funclion as a net carbon
sink, or be liberated as a result of burn-
ing or decomposition.

Estimates of carbon flux
from changes in tropical land use are
derived from models whose results depend
in part on estimates of biomass in forests.
As land-use changes occur, carbon ac-
counting models partition forest biomass
according to the fate of carbon. Some
enters the atmosphere, is stored in soil,
remains on site as dead matter, or is
exported. The accuracy of the biomass
estimates of forest undergoing conversion
is of critical importance because they
determine the actual estimate of carbon
that reaches the atmosphere and the
models are very sensitive to these esti-
mates {Detwiler and Hall 1988, Houghton
et al. 1987},
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TABLE 1

DESCRIPTION OF FOREST INVENTORIES AND SMALIL PLOTS USED TO
ESTIMATE FOREST BiOMASS IN THE BRAZILIAN AMAZON BASIN (FOR
LOCATION REFER TO FIG. 2). ALL FORESTS IN THE INVENTORIES ARE
DESCRIBED AS MATURE TERRA FIRME FORESTS BY AUTHORS. ALL
TREES WERE MEASURED TO A MINIMUM DIAMETER OF 25 CM IN 1 HA

PLOTS UNLESS NCTED OTHERWISE

Area Inventary N7 of N? of Length of Area
& Map lecation farest plots transect inventoried ‘ Source
Number fypes 1 lnes (km) {1000 ha)
1. Tapajés National Forest?2 1 161 1000 162.4 FAO 1978
2. Between R. Caete & R, 3 104 361 444 8 Glerum 1960
Maracassume
3. Along road BR-14 from Sao 68 178 620 900 Glerum and Smit 1962
Miguel do Guama to Imperatriz
4. Between R. Tapajos & R. Xingu 7 415 1017 1500 Heinsdijk 1957
5. Berween R. Xingu & R. Tocantins 3 240 B11 1800 Heinsdijk 1958a
6. Between R. Tapajés & R. Madeira 3 252 824 4340 " Heinsdijk 1958b
7. Between R. Tocantins & 3 200 622 3300 Heinsdijk 1958c
R. Guama apd R. Capin
B. Forest Management Basin 1 95 — 600 Higuchi et al, 1985
(Bacia 3}, 920 km N of Manaus
9. Ducke Forest Reserve+t 1 1 — 1ha Lecbthaler 1956
10. At km-30 on Manaus 1 — 1 ha Prance et al. 1976
to ltacoatiara road 2
11. Serra do Navio, Amapa 2 1 2 — 2.6ha Rodrigues 1963
12. Between km 64-200 on 1 27 > 160 137 Radrigues 1967
Manaus to Ttacoatiara road
TOTAL 1676 5415 13184
1. Generally based on subregional similarities of types within the terra firme,
2. Minimum dbh measured = 15 cm.
3. Foresis varied from tropical moist to dey forest life zones.
4. Minimum dbh measured = 8§ ¢m; biomass estimate based on minimum Jdbh of 10 cm.
Biomass estimates for of the problem (Brown e al, 1989, Methods

the Amazon Basin have been made by
Fearnside (1985), and we quesiioned these
estimates (Lugo and Brown 1986a). In
response, Fearnside (1986) provided ad-
ditional details of the methodology and
the assumption used. More recently,
Fearnside (1987, 1989) revised his bio-
mass estimates for the Legal Amazon
relying for the most part on data from
relatively small-scale studies.

We have developed new
methods (building and improving on the
ideas in Brown and Lugo 1984) for esti-
mating tropical forest biomass from for-
est inventory data (Brown ef al. 1989,
1991, Gillespie et al. 1992) which can be
applied to the large inventory data base
for Amazonian forests, We believe that
forest inventory data sampled over exten-
sive areas is the only data base to usg for
estimating forest biomass at the landscape
level because it is collected at the scale
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1991). The scale of sampling must match
the scale of the subject to be measured,
in tbis case the biomass of all the Ama.
zon's dense forests. Data obtained by the
direct measurement approach, as is gen-
erally used by Fearnside {1987, 1989)
and others, relies on measurements from
forest plots that are too few, too small,
not randomly sampled from the popula-
tion of interest, and are often biased in
their selection (Brown and Lugo 1984,
Brown ef al. 1989). These small plots,
however, are useful for small-scale eco-
logical studies.

Specifically this paper
addresses the following questions: (1)
what is the aboveground biomass of meist
tropical forests in Brazil's Legal Amazon,
(2) how do sampling methods influence
these estimates, and {3) how do our new
estimates compare to those used in carhon
models?

Dara Sources

We used two main data
sources for our biomass estimates. One
is composed mainly of forest inventories
that were done in parts of the Legal
Amazon during the period 1954 to 1960
(Table I). These were supplemented with
data from two smaller forest inventories
done more recently (uites 1 and 8 in Ta-
ble I). Data from studies done in a few
plots were also included for comparison
(sites 9-11 in Table I). We realize that
the situation in most of these early inven-
tories will most likely have changed by
now, but they are useful for (1) estimat-
ing historical and geographical trends in
forest biomass, (2) estimating biomass for
remaining forests in these regions, and
(3) setting bounds for similar forest types
in other parts of the region undergoing
change.






























