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Carbon Emissions and Removals from
Deforestation, Degradatlon Regeneration

deforestatlon degradation Regeneration

AC = EAAEM + EA- E,* EARM

where A is the area of forest type, with biomass B, emission efficiency factor E, and
removal efficiency R



How do we approach the problem?

1. Develop National Inventory Plots

2. Use Direct Remote Sensing
Techniques from Space

3. Use a combination of remote sensing
sampling and ground measurements



Forest Biomass Inventory and Mapping from Space
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Lidar/Plot Level Allometry
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Height Biomass Allometry

AGB = aph’

GLAS

hGLAS - f X hGround

f : Canopy Cover

Ground Height Biomass Model
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€AGB = Lgallometry2 +(2.061ley )2]1/2 =35.2%

Assuming Errors are independent and there is no

bias in any step of the process except allometry.




Pan Tropical Map
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Ground Estimated Biomass (Mg/ha)
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Lidar Biomass Allometry

Pattern of AGB is defined by:

1. Pattern of large trees

2. Pattern of high wood density trees

3. a and b may be dependent on environmental
variables



Where are the large trees?
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Global Variations of Forest Structure
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scape Scale Distribution of Forest Structure




Lidar Transect (2000 ha)
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Environmental Variability

Data from
Saatchi et al. 2011
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GLAS Lidar Mean Top Canopy Height Estimate of
Amazon Basin




Lidar Biomass Allometry

Pattern of AGB is defined by:

1. Pattern of large trees

2. Pattern of high wood density trees

3. a and b may be dependent on environmental
variables



09 T |
Q . 0 A
5 L“:.'
g 071 ‘. ‘. * ‘o )
5 . X
: TN
é 06+ o. . 0‘: :;o?.::. ..: —
Q . K .0. ."o°.o
§ .o . :. ‘0.0
c 041 ¢ ¢ . ..'.° te

Nogueira et al., 2005
02 | |
02 03 05 06

Wood Density

Moisture Content (%)

Tangenmtial

g

A Tramsverse f?
|

|
I % B
i [

density

0.25

Chave et al. 2009



QSCAT Sensitivity to Canopy Water Content

1 -exp(-a,W,secH)

QSCAT o=y [
=2 (HV) v W,
W, = canopy water content
T Y, and a, : forest type calibration parameters

p : polarization (H,V)

©=46-54°| d_ : canopy penetration depth
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Where are the hard woods of in Amazonia?
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