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Beyond biomass: detecting regional carbon dynamics in
the Amazon
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Saatchi et al. 2009. Biosciences Discuss.

What will be the fate of tropical
forest In a changing climate?




Basic science & changing tropical forests

What determines forest biomass and the distribution of biomass
over size-classes?

What are the drivers of ecosystem primary production and other
elements of carbon dynamics?

What is the relationship between environments, plant functional
types, and community structure?

How does ecophysiology determine plant performance?
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Basic science & changing tropical forests

STOCKS

FLUXES

What is the relationship between environments, plant functional
types, and community structure?

How does ecophysiology determine plant performance?




Conservation & Applied Science

STOCKSé REDD

FLUXESeé Are rainforests a carbon si

What is the relationship between environments, plant functional
types, and community structure?

How does ecophysiology determine plant performance?




Basic Information Needs

Biomass measurements

Measurements of production (+ other components of the carbon
cycle)
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Remote Sensing to the Rescue?

Biomass measurements

Measurements of production (+ other components of the carbon
cycle)




Remote Sensing to the Rescue?

Spectral Information, e.g., MODIS
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Fig. 1. Spatial pattern of July to September 2005 standardized anomalies (3)
in (A) precipitation (derived from Tropical Rainfall Measuring Mission satellite
observations during 1998—2006) and in (B) forest canopy “greenness” (the EVI
derived from MODIS satellite observations during 2000—2006). (C) Frequency
distribution of EVI anomalies from intact forest areas in (B) that fall within the
drought area [red areas in (A), see fig. S2], significantly (P < 0.001) (3)
skewed toward greenness.
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Remote Sensing to the Rescue?

RADAR
il Multi-beam Lidar
Interfermetric SAR
PolinSAR

PolinSAR Return
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Shugart, Saatchi, & Hall 2010



: ,Saatchi et al. unpublished
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Remote Sensing to the Rescue?

LiDAR

Lidar
Height (m)
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Clark et al. 2004



and The International Canopy Network

(17775 = =
: —0 '(I(li\k%, =
: = z —
GPS Satellite
GPS Satellite
Y
2 GPS
X
-,\ ol — \\:‘

~_ & — -
% X <&
<@ Digital Camera Pitch
Roll
Heading

\

GPS Base Station

o i
pEsl BN

Small Footprint LIDAR



© 2000-2008 The Evergreen State College, The Canopy Database Project and The International Canopy Network




Top view

Transect 2-D cross section

3-D view
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Tapajos Eddy flux tower (km67) visible in LIDAR dataset




Measures of Canopy ol
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Biomass from Forest Vertical Structure

Aboveground Carbon (Mg C ha Y

Mascaro et al. 2010
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Biomass from Forest Vertical Structure
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Biomass from Forest Vertical Structure
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Biomass from Forest Vertical Structure

w— Swamp forest with paim
Forest on low hilis
w— Forest on flood plains
« Swamp with shrubs
River edges
w— Bamboo dominated forest
w— Swamp with trees
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Moving Beyond Biomass

Can information about forest structure from
remote sensing quantify ecosystem fluxes?




Moving Beyond Biomass

CLASIite:

Asner et al. 2010 PNAS



