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INTRODUCTION

Volcanic debris flows are extremely dangerous natural
    phenomena:

    *Capable of moving long distances and affecting large areas
    *Debris flows can occur with little precursory warning

Many volcanic debris flows involve slope failures in areas of
hydrothermally altered rocks:

    *Such rocks contain secondary clay and sulfate minerals and 
      typically are weaker than unaltered rocks
    *Alteration commonly is associated with fracture systems that
      may also contribute to reducing the rock mass strength



OBJECTIVES

   *Explore utility of EO-1 data for mapping altered volcanic rocks
      that may represent potential debris flow source areas. 

   *Develop remote sensing and modeling methods for quantifying
      and comparing source area characteristics

   *Examine cross-calibration and other synergies between EO-1
      and Terra sensors

APPROACH

   *Utilize data from relatively well-known Cascade volcano sites
      as well as data from poorly-known South American sites



AZUFRE, CHILE, STUDY AREA
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METHODS—Azufre, Chile

*Hyperspectral to multispectral calibration

*ALI and ASTER combined into 13-channel VIS-SWIR
    data cube

*Spectral endmember determination by using PPI and
    linear spectral unmixing (LSU) analysis

*Spectral mapping by subsetting data and by using
    LSU and SAM

*Data dimensionality and S/N comparisons
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CONCLUSIONS—Azufre, Chile

1. Hyperspectral to multispectral calibration is effective for
       extending mapping confidence over broad MS image swaths 
       

2.  Aspects of data dimensionality

      --Scene complexity may require dimensionality greater 
          than provided by multispectral sensors

      --Hyperspectral data S/N critical to gaining full dimensionality
          advantages



Cascade volcanoes
   regional setting



OBJECTIVES– Mount Shasta, California

• Hyperion vs. AVIRIS mineral mapping and S/N 
     comparisons

• Satellite and Airborne DEM data

• Development of GIS techniques

• Slope analysis

• Volume modeling



METHODS—Mount Shasta

• Calibration to reflectance: ATREM + Field sample spectra

• Noise reduction—MNF transform applied to Hyperion data

• Linear spectral unmixing using image spectra

• Slope analysis—Location of steeply sloping altered rocks

• Volume analysis—Volume estimation of altered rock
    masses using GIS methods



MOUNT SHASTA, CALIFORNIA
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Table 2.  Volume estimates for selected altered rock masses
 at Mount Shasta, Mount Rainier, and Mount Adams.

Site Volume   Debris Flow
Comparisons

 
Mount Shasta, 1.8 x 106 m3 Ash Creek 1937-39
Ash Creek 5.0 x 106 m3

 
Mount Shasta, 1.2 x 106 m3 Mud Creek 1924-1931
Mud Creek 23.0 x 106 m3

 
Mount Rainier, 1.4 x 107 m3 Electron Mudflow
Sunset Amphitheater     2.5 x 108 m3

 
Mount Adams, 5.3 x 107 m3 Trout Lake Mudflow
Avalanche Glacier 6.6 x 107 m3

 

 
 







CONCLUSIONS—Mount Shasta

• Hyperion has sufficient S/N and spatial resolution
   to observe key aspects of alteration mineralogy

• USGS and SRTM digital elevation data give similar slope  
    and volume analysis results

• Importance of accurate image registration to DEMs

• Volume analysis based on alteration vertical and lateral 
     extent can help to constrain debris flow source 
     characteristics


