Images used in Logging Analysis

Logging in the Amazon >2.3 million hectares (1999) (Matricardi
etal. 2005).

Burn Comparison

Distance

Selective logging (the removal of a few valuable trees),
increases the probability (fold) of a forest burning. Data
below show that even 7 years after logging, affected forests
are more likely to burn. (Cochrane et al. 2004)

Abstract

Tropical forests are increasingly impacted
by degrading activities as well as outright
deforestation. Landscapes have been
transformed from continuous tracts of
unbroken forest into mosaics of pastures,
agricultural plots and forest fragments
that have often been subjected to varying
degrees of increased disturbance from
sun, wind, fire and logging operations.
Multitemporal case studies from within
the Brazilian Amazon are used to
illustrate the linkages and synergy
between forest fragmentation, selective
logging and forest fire. A geographic
information system is then used to
quantitatively and  spatially relate
disturbance across the landscape so that
spatially articulated disturbance regimes
can be mapped. These maps provide both
knowledge of the current state of existing
forests as well as the likely future of given
parcels of forest. Preliminary results have
shown that forest fragmentation and forest
fire are directly linked with fires
becoming edge effects that penetrate
kilometers into standing forests. Selective
logging also exacerbates fire probability
but with larger effects at larger distances
from  forest  edges. In  typical
anthropogenic landscapes, fragmentation
effects, fire and logging can involve
nearly all of the remaining forests and
pose special challenges for sustainable
management of these resources.
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Logging operations frequently result in

the death of 6 trees for every tree
extracted (Uhl et al 1997)
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Amazonian forest fire: The first
fire may be of very low
intensity (<50 kw/m) but is
slow moving and kills 40% of
the trees (Cochrane and Schulze 1999)

Burning Sumauma tree (2m diameter):
Subsequent fires can be much more

extreme and exceed the capabilities of
manual firefighting (Cochrane et al. 1999)
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The cumulative capacity of recurrent tropical forest fires (Cochrane 2000)

Spatially articulated fire regime: Fire rotation values by
distance for a 250,000 hectare study region. Indications are
that forests within 2 km of current edges can not persist under
the current disturbance regime and will be replaced with grass
or scrub vegetation (Cochrane 2001)
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Forests as a function of distance from deforested (black)
edges. Forests in red can not survive the current fire
regime. Forest in blue may persist (Cochrane 2001)

Tailandia: 1997

i | Rainforest eradicated at <90 w
w

Trees removed at <20

FeeRBERRAgERRRERERRAN

Two 64-km? imagery subsections illustrating the differences in location and
form of normal deforestation (e.g. slash and burn for pasture or crops) and
fire-induced deforestation, caused by accidental forest fires (Cochrane et al.

1999)
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An example of fire-induced deforestation. The white lines are the
ashes from trees which were completely consumed by fire.
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16,800 km? sample landscape showing combined effects of
deforestation (black), fragmentation (yellow/orange), fire in
1999(red) and selective logging 1992-1999 (gray).

Logged

Logged arid -
Burned

Logged and
Burned

s

Oid Logged
and Bumed

i Logged
and Burned

Time series of images showing canopy damage in a logged, and
subsequently burned, forest. The images illustrate the transitory nature
of both logging and forest fire signatures in Landsat imagery.

Classifications are made based on the
NDFI index of canopy damage
(Souza, Roberts and Cochrane 2005)
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A time series composite of forest
fires in a 15 x 15 km portion of
forest, showing the year of most
recent burning. The graph at right
illustrates the proportion of area
burned multiple times (Souza,
Roberts and Cochrane, in review) T iraa




