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What Are the Problems

But, how much, where, and when?

Research Objectives
The primary NACP goal is to define contemporary trends in the carbon
balance of the North American continent. This, in part, can be
accomplished by documenting the recent history of forest disturbance and
regrowth. We are combining analysis of US Forest Service field
measurements and remotely sensed observations to achieve this goal. In
this study we are evaluating:

« 30 + years of U.S (& Canada) disturbance regimes

* Sucessional regrowth in the US (& Canada) within each disturbance
regime

« Transfer of these monitoring protocols to operational use in the USFS
Forest Inventory and Analysis (FIA) program

30+ Years of Landsat Observations
1972 1974 1976 1978

1980 1984 1986 1988

It often takes no more than 3 — 4 years before a major disturbance
becomes obscured due to successional regrowth. In order to capture the
major disturbances and establish the post-disturbance history, we propose
to map disturbances on a bi-annual basis for selected scenes using the
30+ years of Landsat image archive.

FIA Field Inventory

FIA field data provide 0
details on US forest -
conditions from plots
distributed across all
forests in the US. These
data will be used to
validate the disturbance

Age and type
distribution of available
FIA field plots for the
three prototype study
areas

regimes derived from the
remotely sensed data as
well as assist in evaluating
and modeling the
observed reqrowth
trajectories.
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30+ years Landsat

1. Standard geometric and radiometric
correction

2. Image Preprocessing by LEDAPS

« Orthorectification

- Atmospheric correction

- Radiometric normalization

image archive

Geometrically & radiometrically
consistent images

Disturbance
and regrowth

map series

Change Detection
« Automated multi-temporal change
detection
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National Sampling Strategy

The research goals will be achieved mainly
by analyzing dense time series (biannual)
of Landsat images at 30+ WRS-2 path/row
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= 23 selected with known sampling probability
using a stratified random sampling design
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potential of this study for the FIA program (see
next section)

= 5 selected to demonstrate the application : » »

= 3 selected to develop the methods of this 0
study o P

Application Demonstration

The following sites are selected to demonstrate the application potential of this
study for the FIA program

P16r37, E. SC
FIA Southern

P37r35, N. AR
FIA Inter-Mountain

P14r32, E. PA
FIA Northeast

P27r27, NE MN
FIA North Central

P46r29, W. OR
FIA Pacific NW/

Forest Regrowth Modeling

Vgiria Regraneh Trajectores (N=30)
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Modeling forest regrowth using the
GeoSAIL model (above) and FIA plot
data (left)

No-change ~ Pre ‘84 harvest '84-'86 harvest '86-88 harvest

Multi-temporal Forest Change Detection

(a) Permanent forest (b) Disturbance
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Year stamped forest
isturbance map

Flowchart of the multi-temporal forest
change detection method

Typical temporal profiles of different
land cover change processes

Forest change products
derived using the multi-
temporal change
detection method

P16r37, South
Carolina (above)

P15r33, Maryland
(left)

NASA Land-Cover and Land-Use Change Science Team Meeting, the University of Maryland University College, College Park, MD 20742, April 11-13, 2006



