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Forest Dynamics and Global
Environmental Change

e Carbon
= UN-REDD

e Climate modeling
e Hydrology
e Conservation and biodiversity
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Landsat Unique for Monitoring
Forest Change

= Fine spatial resolutions (sub-ha)

e Necessary for detecting many
anthropogenic changes

= Longest satellite record
o 6 satellites
e 1972 to future

= Comprehensive global coverage




Temporally Dense Observations
Necessary

= Disturbance followed by rapid regrowth is a
continuous process

e Difficult to characterize using bi-temporal (or tri-
temporal, quadri-temporal) observations

e Time series observations necessary

1990 Harvest difficult to
detect by 1994
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Use of Landsat Time Series Stacks (LTSS)

= A sequence of images with a nominal temporal interval
e Biennial
e Annual
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Major Steps for Forest Change
Mapping using LTSS

Image Pre- Quality 5 Change
selection ‘ processing ‘ checking ‘ mapping

e best quality e Orthorectification e Movie loops e VCT
e |eaf-on e Calibration e Spectral e LandTrendr
dates e Atmospheric profiles
correction

LTSS Production (Huang et al., 2009)



VVegetation Change Tracker (VCT)
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Map records of forest disturbance and regrowth history

Disturbance History Ma Disturbance/regrowth Map for 2010
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Disturbances Mapped by VCT —
Harvest and Selective Logging
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Disturbances Mapped by VCT —
Regeneration

Fire, Insect
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Disturbances Mapped by VCT —
Hurricane, Tornado, Ice Storms
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Accuracy of Age Since Disturbance

Table 5

Overall accuracy and Kappa Statistic are calculated for each site. We also include the
average user's accuracy for the disturbed forest classes, calculated from the error
matrices (Table 4), Average user's accuracy was also calculated from an additional set of
error matrices, where £1 time step 1s allowed as a correct match for each disturbance
year. The pre-series disturbance class is not included here as a change class.

(a) Virginia Site (15/34)
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C Flux Varies with Age Since
Disturbance
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Amiro et al., 2010




Forest Age Is a Good Predictor of Height
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Modeling Forest Height using VCT Products
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VCT Products Across the US
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Global VCT Products?

= [echnically feasible
o VCT highly automated
e Computing and storage requirements manageable

= Landsat Data Availability the Biggest Challenge
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Data Inadequacy Exacerbated by
Cloud
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Global VCT Products?

s Looking back

e Good Landsat records likely available for
= U.S.
= Brazil, China, Europe, Canada, Australia

= Repatriation necessary for non-USGS data
e Remove data cost
e Best preprocessing

e Other areas unknown
= Africa problematic

o Incorporation of other Landsat class data helpful:
= SPOT, since 1980s
= IRS: LISS, AWIFS
= CBERS, since 2000s

s Future missions
e Global, daily 30 m observations necessary



Projects and Funding Agencies

s NASA s USGS
e North American Forest e _LANDFIRE O&M
Dynamics (NAFD) = USFS
projects

e LEDAPS



Statewide VCT Products

Percent forest area disturbed at 5-year intervals
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e Average annual disturbance rate:
e MS: 1.98% forest, or 1592 km?
e AL: 2.02% forest, or 1970 km?2 o e

Landsat Derived rest Disturbances

e o Average turnaround time: ~50 years 9842007

Li et al., 2009a,b




