Remote inventory for a Northern Temperate Forest Integrating Waveform Lidar with Hyperspectral Remote Sensing Imagery
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INTRODUCTION & DAT ATA ANALYSIS, RESULTS and DISCUSSION CONCLUSIONS

Integration: Individual LVIS circular footprints were converted to raster format using an inverse
distance weighted algorithm (ArcGIS v. 8.3, ESRI 2003). Pixel size was set at 15.8 m to match the
nominal resolution of the AVIRIS data. AVIRIS and LVIS imagery were aligned geometrically to
establish coincident pixels. Values from each of the 24 AVIRIS MNF bands and 4 LVIS metrics were
extracted and standardized (i.e. subtract the mean and divide by the standard deviation) from the
locations of the USFS NERS inventory plots. Each plot (0.1 ha; roughly 30 by 30 m) encompassed
portions of four to six pixels. Pixel data were aggregated and summarized as mean values.

Data Analysis: The relationships between the measured USFS NERS plot data for AGBM,
QMSD, & BA and the mean values of 28 slandard17ed LVIS and AVIRIS MNF metrics were
explored through stepwise mixed linear t Analyses using only
LVIS metrics were explored through simple linear regression or two-term multiple regressions,
limited to the use of three pairs of less correlated LVIS metrics (RH25 & RH75; RH25 &
RH100; and RH50 & RH100) as the independent variables (Table 1).

Results and Discussion: Results here suggest

The integration of waveform lidar with

that the i data sets of and
waveform lidar do improve the outcomes in
evaluating BA, AGBM and QMSD for a given
site over use of either data set alone (Table 1).
Improvements of 8-9% across all forest
conditions were seen in the coefficients of

h; data did clearly enhance the ability
to remotely describe a number of common
measures of forest structure This level of
improvement doesn’t hold, however, for detection
of the proportional composition patterns created
by the common and dominant tree species of this
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( ) Table 1 Relationships between 2003 AVIRIS MNF and LVIS metrics and selected measures of forest structure Figure 1. Scatter plots of predicted P and QMSD for selected species.
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cigenvalues above 2.5 were retained for analysis

Forest Service Data: Sensor data were analyzed with field
data from over 400 0.1 ha permanent plots from the USDA
Forest Service Northeastern Research Station (USFS NERS)
2001-2003 inventory. Measurements tally species and dbh in
1-inch classes for trees greater than 2 inches (ca. 5 cm) in size.
BA, QMSD, estimates of total standing AGBM and the relative
fraction of biomass attributed to cach tree species were
calculated for each of over 400 plots. Estimates of
aboveground woody biomass (AGBM) were calculated using
established allometric equations specific to the northeastern
region and inclusive of bole, branch and foliar biomass
(Jenkins et al. 2004). Plots were separated into managed versus
unmanaged classes by the Forest Service (Leak and Smith
1996).

", Chojnacky, D.C., Heath, L.S., and Birdsey, R.A. 2004.
Comprehensive database of diameter-based biomass regressions for
North American tree species. Gen. Tech. Rep. NE-319. Newtown
Square, PA: U.S. Department of Agriculture, Forest Service,
Northeastern Research Station. 45 p. [1 CD-ROM].
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