Mapping Desert Grassland Community Type with EOS MISR Multi-angle Data and SVM algorithms
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Goal: To improve estimates of above- and belowground C pools 1n desert grasslands by
providing more accurate maps of plant community type, canopy structural parameters, and
so1l/shrub/grass cover. The ability to model biogeochemical processes depends on knowledge of
cover and community type, as well as other parameters. Moderate resolution Earth Observation
1s the only technology which provides a means to regularly map changes in community type
and structure over large areas. Here we evaluate applicability of Multi-angle Imaging Spectro-
Radiometer (MISR) data and surface anisotropy patterns derived from kernel-driven and MRPV
BRDF models 1n classification and review the accuracy improvement with SVM algorithms.

Study Area and Date: In the Chihuahuan semi-desert province, the intensive stuc
Jornada Experimental Range in southern New Mexico near Las Cruces and Sevilleta National
Wildlife Refuge 1n central New Mexico south of Albuquerque, NM. Date from May 24 to June
3, 2002. This period 1s the end of the dry season. All shrubs are leafed out but grasses and some

other small plants are dormant.

Data: The 3 MISR products were used 1n the experiments. They are (1) the MISR level 1B2
MI1B2T terrain-corrected product, (2) the MISR Level 1B2 MIIB2GEOP Geometric

parameters product, and (3) the MISR Level 2 MIL2ASAE aerosol product.

Method: Maximum likelihood classification (MLC) and support vector machine (SVM)
classification algorithms were used to perform several classification experiments. The area
covered by the Jornada and Sevilleta vegetation maps 1s around 1492.4 square kilometers
(23,978 pixels at 250 meter spatial resolution). We used 15 classes for these classification
experiments, where there are 5 classes from the Jornada and 11 classes from the Sevilleta.

Results: The results of the experiments are shown 1n the following tables and figures. When
only spectral data were used the overall accuracies were 45% and 64% for the MLC and SVM

methods, respectively; much lower.

Table 1 Error matrix of the maximum likelihood classification
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Figure 1. Community Type Maps for:
the Sevilleta National Wildlife Refuge
(a) 1998 LTER Vegetation Map

(b) Support Vector Machine method
(¢) Maximum likelthood method.

the Jornada Experimental Range
(d) 1998 LTER Vegetation Map
(e) Support Vector Machine method.
(f) Maximum likelihood method

Conclusions: This research shows that multi-angular observations, surface
anisotropy patterns and SVM algorithms can provide much improved semi-
arid vegetation type differentiation:

1) Important additional information 1s provided by the p0, k, b parameters of the

MRPV model and the iso, vol and geo parameters of the RossThin-
L1SparseMODIS model in the red and NIR bands; and

2) SVM algorithms mmprove semi-arid vegetation type mapping substantially
when used 1n conjunction with multi-angle data and derived products.
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