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Large Scale Biosphere-Atmosphere
Experiment in Amazonia (LBA)

LBA is an international, multi-disciplinary
cooperative research program led by Brazil. NASA
leads the U.S. participation in LBA, working in close
partnership with the Brazilian leaders and scientists.

LBA research is focused on producing new
knowledge about the:

eclimatological, ecological, biogeochemical, and
hydrological functions of Amazdnia

simpact of land use change on these functions

sinteractions between Amazéonia and the Earth system

LBA is the largest cooperative international scientific
project ever to study the interaction between tropical
forests and the atmosphere.

“E% AmazOnia
The Amazon region of South
America as viewed by MODIS on
NASA'’s Terra satellite.
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Amazon Basin below 500m:
wetlands 17%, uplands 83%
Hess et al. 2003

Methane Emissions:
This 1.8 million km2 quadrant:

7 Tg C y_l . Water - Shrub, flooded
Extrapolated to basin below 500m: Bare or herbaceous, nonflooded B Woodland, flooded
22 Tg C y':L . Herbaceous, flooded . Forest, nonflooded

Melack et al. 2004 . Shrub, nonflooded |:| Forest, flooded



SRTM-HGT<>190 m

Saatchi et al. 2007. Global T semismes
] QSCAT-H <-127 dB e
Change Biology, 13, 816-837. /f' QscATYST2 JERS-DRY<>8 5
wD\Iloum T~
>500 p|0t measurements of T\D\Hotm QscC; ol NDVI-[<062 JERS-DTS04
biomass - NDVI350.3% h NDVI0.48 - /\
Q\L;\Isliolq A

o

MODIS, JERS-1 QU|kSCAT SRTM.STD<>3 QSCAT.

SRTM used in decision tree —— \ /\ c£|\mz
‘ vekoss  [Clsd]
JFRS

Total C in Amazon Basin arsoso

forest biomass (including /\ W \ 4‘&

—

the dead and belowground) - Class 6 - NDVI3 o
= 86 PgC + 20% uncertainty / \
Class 3
AGLB Mg ha™
(d) 500
5 doof
é% 200 |
E i 100 |
. - . .

0 1 I2 3 4 I5 3] 7 EIE i; 10 1I1
AGLE class
Dry season precipitation is the best
predictor of biomass, but unaccounted
for variation may be due to soils,
geomorphology, radiation hydrologic
features, and management history.




12,000-20,000 km? y* logging
16,000-23,000 km? y-1 deforestation
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New INPE estimates for 2007: A
Deforestation: 12,000 km?2

Degradation: 15,000 km?2
N L

Landsat ETM+
data analyzed
with the
Carnegie
Landsat Analysis
System (CLAS)

B 1999-2000 Logging
B 2000-2001 Logging

I 2001-2002 Logging
- Federal Conservation Units

Indigenous Reserves

Asner et al. Science 2005



32% of logged forest is cleared after 4 years
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Distinguishing Fate of Deforestation with Phenology
Derived from MODIS
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Fate of deforestation from 2001-04 from MODIS phenology
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~20% of deforestation in Mato Deforestation
Grosso is direct conversion of
forest to cropland
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Figure 1. Location of the three study sites (1: Paragominas, 2: Santana
and 3: Alta Floresia) and map of 4-km buffer distance from

estimate of understory fire.

» Supervised classification of Landsat imagery
and land owner interviews used to map fire
scars.

* Results “scaled-up” using relationships of
distance to roads, forest type, precipitation, and
biomass estimates.

The estimated forest area burned by understory
fire during the severe drought (ENSO) year (2.6 x
106 ha) was 13 times greater than during the
average rainfall year (0.2 x 106 ha) and was twice
the area of annual deforestation.

Alencar et al. 2006. Earth Interactions 10:6
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Figure 2. Understory fire scars maps from (a),(c),(e) 1995 and (b),(d),{ 1998 rep-

resenting a non-ENSO and an ENSO year, respeciively, for the three shudy
sites along the arc of deforestation ((a),(b) Paragomincs; (c),(d) Santana
do Araguaia; and (&), (N Alta Floresta ).



Observed decadal mean discharge at Aruana
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Topics covered here:
» Wetland cover

» Forest cover

» Logging

» Fire

» Conversion to cropland
» Conversion to pasture

» Hydrologic consequences

Topics not covered include the consequences of the LCLUC on:
» Local, regional, and global climate

» Carbon and nutrient cycles

» Biodiversity

» Economic activity and human dimensions
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