Final Report for EO-1 EVALUATION AND VALIDATION

Project title

Precision and Accuracy of ALI Data for the Determination of Vegetation Abundance

NASA GRANT:  NAG5-9121

Principal Investigator:
Dr. John F. Mustard
Department of Geological Sciences
Brown University
Providence, RI, 02912
Phone:
401-863-1264
Fax

401-863-3978
email:  John_Mustard@Brown.edu





John F. Mustard

Final Report:  Executive Summary

The objectives of this research were to quantitatively evaluate data from the Advanced Land Imager (ALI) for ecological and land-use land-cover change investigations. The proposed research benefited from an ongoing effort to examine the response of arid and semi-arid regions to environmental stress.  This complementary work established the accuracy of Landsat TM data to quantify the change in percent live cover of green vegetation (%GC) in arid and semi-arid systems using Spectral Mixture Analysis (SMA) to be ±3.8% (Elmore et al., 2000). In contrast, NDVI is shown to be much less precise, and in fact a relatively poor tool to quantify change.  These results were benchmarks against which the performance of the ALI data was assessed.

There were three primary tests performed:  

a)
Determine the capabilities of ALI to calculate the %GC of green vegetation using the spectral bands functionally equivalent to Landsat ETM+.

b) Determine the capabilities of ALI to calculate the %GC of green vegetation using the full complement of spectral bands.

c) Determine the ability of ALI to produce internally consistent multispectral images of the Earth for quantitative analysis in ecological and land-use land-cover change applications.

An EO-1 acquisition over the field site occurred on June 21, 2001.  Concurrently, field measurements were being made of vegetation abundance at 33 permanent monitoring sites in the valley, of which 24 were covered by the ALI swath of EO-1.  We then analyzed the data using standard methods as outlined by Elmore et al (2000).  

These analyses define the precision and accuracy of ALI and ETM+ for making quantitative measurements of Earth for semiarid ecological studies. The benefits of using ALI were not observed in the calculated uncertainty values (+/-5.61 %GC and +/-6.15 %GC for ETM+ and ALI respectively). However, ALI did not return as many negative green cover estimates and exhibited lower spatial variance in regions of low green cover. These results were attributed to the better signal to noise and data precision inherent to the ALI sensor, and not to the increased number of multispectral bands. ALI was found to be internally inconsistent in that the third Sensor Chip Assembly (SCA) image swath contained multispectral band coregistration errors. This caused a less than 25%GC error in the ALI estimate of percent green cover along large vegetation gradients.

In a separate effort we evaluated the capabilities of the ALI and Hyperion were compared against the performance of the Enhanced Thematic Mapper (ETM+) for analyses of coastal and estuarine water in Narragansett Bay, Rhode Island, and neighboring coastal regions.  The data were first calibrated to reflectance, the accuracy of which was confirmed with field observations.  Hyperion observations provide the most detailed measurement of the bio-optical properties of these waters, and influences of phytoplankton, dissolved organic matter, and suspended sediment were identified.  The high signal to noise and increased number of bands of ALI compared to ETM+ allowed excellent characterization of broad trends in optical properties and identification of unique spectral signatures.  The capabilities of ETM+ are adequate only for characterizing the most exaggerated trends in water optical properties.  The coupling of high spectral resolution Hyperion data and high quality ALI data permits scaling of results from Hyperion to larger spatial scales.
Detailed reports on these efforts are provided in the attached papers that follow.
