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~30 LTSS for Phase I (2005-2008), ~30 more for Phase II (2008-2011)

The North American Forest Dynamics The North American Forest Dynamics 
(NAFD) Project(NAFD) Project

Goward, S.N., Masek, J.G., Cohen, W., Moisen, G., Collatz, G.J., Healey, S., Houghton, R., Huang, 
C., Kennedy, R., Law, B., Turner, D., Powell, S. & Wulder, M. (2008). Forest Disturbance and North 
American Carbon Flux. EOS Transactions, American Geophysical Union, 89, 105-106.
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Huang, C., Goward, S.N., Masek, J.G., Gao, F., Vermote, E.F., Thomas, N., 
Schleeweis, K., Kennedy, R.E., Zhu, Z., Eidenshink, J.C. & Townshend, J.R.G. (in 
press). Development of Time Series Stacks of Landsat Images for Reconstructing 
Forest Disturbance History. International Journal of Digital Earth.
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Individual Image Analysis Individual Image Analysis –– Forest Sample DelineationForest Sample Delineation
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Automatic delineation of forest pixels reported in:

Huang, C., Song, K., Kim, S., Townshend, J., Davis, P., Masek, J. & Goward, S.N. (2008). Use 
of a Dark Object Concept and Support Vector Machines to Automate Forest Cover Change 
Analysis. Remote Sensing of Environment, 112, 970-985.



Individual Image AnalysisIndividual Image Analysis

The closer to 0 a pixel’s FI value, the more likely 
that pixel being a forest pixel. The higher the 
value, the more likely a nonforest pixel.
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Detect forest disturbance using FIDetect forest disturbance using FI
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Table 2. Overall accuracy and and average producer’s and user’s accuracy 
values of the VCT disturbance year products assessed for all land cover and 
disturbance year classes of those products

0.720.570.86Oregon45/29

0.500.310.86Utah37/34

0.800.640.82Minnesota27/27

0.790.640.84Mississippi/Alabama21/37

0.780.670.84Virginia15/34

0.620.600.87Massachusetts12/31

Average user’s 
accuracy

Average producer’s 
accuracy

Overall 
accuracy

LocationWRS2 
Path/row

Huang, C., Goward, S.N., Masek, J.G., Thomas, N., Zhu, Z. & Vogelmann, J.E. (in press). An 
Automated Approach for Reconstructing Recent Forest Disturbance History Using Dense Landsat 
Time Series Stacks. Remote Sensing of Environment, doi:10.1016/j.rse.2009.08.017.



Available LTSSAvailable LTSS--VCT Products VCT Products 
(current and near future)(current and near future)

NAFD Phase I & II Sample

5 samples in Canada

5 samples in Mexico

State level:

Utah, Mississippi, 
Alabama, Maryland, North 
Carolina



LTSSLTSS--VCT SummaryVCT Summary

Highly automated creation ofHighly automated creation of Landsat Landsat 
time series stackstime series stacks
Efficient algorithm to identifyEfficient algorithm to identify stable stable 
forest pixels throughout the stackforest pixels throughout the stack
Calculation of a Calculation of a ““forestness forestness indexindex””
describing deviation from the describing deviation from the 
population of pixelspopulation of pixels
Robust detectionRobust detection of forest of forest 
disturbance in a range of forest typesdisturbance in a range of forest types
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Fig. 10. Bad observations such as cloud/shadow contamination (a, WRS path 16/row 36, acquired 
on August 14, 2000), missing scan lines (b, WRS path 16/row 36, acquired on September 25, 
1986), or duplicate scan lines (c, WRS path 45/row 29, acquired on August 13, 1984) in individual 
images leave little or no signs in the disturbance maps produced by the VCT (d, e, and f, produced 
with a, b, and c, respectively, as part of the inputs). When preceding a 1988 disturbance, however, 
the missing scan line in (b) caused the 1988 disturbance to be mapped as a 1986 disturbance 
(circled in (e)). The images in (a-c) are shown with bands 4, 3, and 2 in red, green and blue. See 
Fig. 7 for the legend for the disturbance maps.
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