Hyperion Applications and Validation for Fire Hazard Assessment

in the Santa Monica Mountains, California
Final Technical Report: 2002

Personnel: Dar Roberts (PI), Phil Dennison (Graduate Student Researcher)

Meg Gardner (Post Graduate Researcher)

Executive Summary


UCSB originally proposed to evaluate the potential of Hyperion for fire danger assessment. Critical parameters include surface reflectance, canopy moisture, species composition and fuel state. Our original intent was to evaluate Hyperion performance using ground targets and AVIRIS collections over the Santa Monica Mountains. We also proposed to the analysis to include a full season of data to document seasonal changes in canopy moisture and fuel condition.


To a large extent, UCSB was able to achieve these goals, although our focus shifted to the backup location in Santa Barbara (No clear sky data sets were ever acquired over Santa Monica Mountains, but several were acquired over Santa Barbara in 2001). Our primary objective, of evaluating Hyperion performance was achieved by direct comparison between AVIRIS data, acquired on June 14, 2001 and Hyperion, acquired on June 12th. Both AVIRIS and Hyperion data were processed to retrieve surface reflectance with ACORN using a ground reflectance target to improve reflectance retrievals. To assess fuel moisture, several algorithms were tested including the Water Index of Penuelas et al., (1993), the NDWI of Gao (1996), liquid water fits (Roberts et al., 1998a) and a modified NDWI (Roberts et al., submitted). Fuel condition was mapped using spectral mixture models, using the same reference endmembers applied to both data sets. Fuel types were mapped using Multiple Endmember Spectral Mixture Analysis (Roberts et al., 1998b). System performance was compared using 80+ reference polygons located in the field that covered a range of natural vegetation in the area. Significant findings included:


1) Hyperion proved to have good radiometric calibration and radiometric stability, providing high quality reflectance after employing a post-launch correction.


2) Hyperion was able to map canopy moisture well, but only using indices that excluded the 980 nm water band. Of the indices compared, the NDWI and modified NDWI proved to be the most effective.


3) Fractions of NPV and soil, generated from Hyperion, showed very high correlation with AVIRIS estimates, producing a near 1:1 relationship. Differences in green vegetation were attributed to the higher solar zenith of Hyperion. It can be concluded that Hyperion has the capability to map fuel condition well.


4) Fuel type maps, generated from Hyperion proved to have significantly lower accuracies than AVIRIS. However, several fuel classes of interest were mapped at very high accuracies, including senesced grass, soil and chamise. The greatest errors were between live oak and Ceanothus.


These results were summarized initially in a professional presentation by Roberts et al (2002) at the 2002 AVIRIS workshop and Ustin et al. (2002) at IGARSS’02 and were submitted to the EO-1 special issue of IEEE Transactions.

Additional research focused on data acquired during the accelerated mission and additional time series from the Santa Barbara area. Although this research has yet to produce a finalized manuscript, future publications are forthcoming. Support for the accelerated mission included:


1) A field campaign was led by Dr. Greg Okin to South Africa. This campaign focused on acquiring ground reflectance targets for reflectance retrieval and building a spectral library of all dominants. A manuscript is near completion.


2) A field campaign was led by Dr. Roberts to Hawaii to collect field spectra and CCD images along a climatic gradient in Kohala, to evaluate AVIRIS/Hyperion capabilities for mapping live and senesced vegetation in pastures (fuels).


3) Time series data from the Santa Barbara area will be analyzed to evaluate seasonal changes in fuels. This work is a logical extension of the IEEE manuscript, in which the capabilities of Hyperion are demonstrated for one date, but not over a season. Data sets include viable data acquired in March, May, June and November, 2001.

Meetings:

UCSB PI Roberts participated in a majority of the biweekly telecons. Roberts attended meetings in Goddard (January, 2000), Sioux Falls (June 2000), Solvang (November 2000) and Goddard (April 2002). A representative from UCSB, Phil Dennison, participated in the EO1 SVT meeting held in Tucson Arizona in spring, 2001. Roberts, or a representative (Dennison) will attend the final EO-1 Workshop in Hawaii, November 2002.
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