




Research at Sunset Crater, Arizona, offers the opportunity
to study the evolution of a 900-year-old tephra deposit in a
semiarid climate. This feature is an analog for both a
potential eruption and the posteruption surface processes
near the potential high-level waste repository at Yucca
Mountain, Nevada.

Studies at analog sites are important because few data
relevant to airborne transport of tephra (volcanic ash),
tephra dispersal, and subsequent redistribution processes
are obtainable from the Yucca Mountain area.



Field and laboratory data collection

* Provide basis (ground truth) for remote sensing analysis and
interpretation

This analysis will be used to

Update process-level models for tephra redistribution
Refine model parameters for performance assessment

calculations for evaluation of safety at the potential repository at
Yucca Mountain
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Characterization of Surface Lithology, Vegetation,
and Tephra Regions Using Optical and Radar Imagery

Is it possible to use optical and radar remote sensing to

" distinguish between lava and tephra?

" characterize areas of the tephra deposit?

" detect and distinguish areas of different types of mineral alteration?

" identify and estimate the areal extent of eolian (reworked) tephra
deposits?
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Weather conditions [Temp, Avg. Wind Speed (m/s), Humidity (%)]

Sample/Day, Elevation, SampleType, DigitalPicture, Comments

MN-mddyy-1 xxxx.xx, Tephra (Bare), m-dd-yyl.jpg, ...
MN-mddyy-2, xxxx.xx, Tephra (Fresh), m-dd-yy_2.jpg, ...
MN-mddyy-3, xxxx.xx, Forest Duff, m-dd-yy_3.jpg, ...
MN-mddyy-4, xxxx.xx, Lava (Weathered), m-dd-yy_4.jpg, ...
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A. Imagery Data
Satellite Imagery Date and Time (GT) Spectral Range/ Radar Band WRS

-ASTER and Landsat ASTER April 2002 VIS'NIR

-ETM optical datasets (NASA, USGS Landsat ETfl, 00 JWe 6. 2000 17.55:03 VIS NIR P037 R035
Landsat ETIr,,1+ 99 Sept 8, 1999 17:56:06 VIS'NIR P037 RO' )_5

Airbome AIRSAR POLSAR March 29, 2002 C.L.P

- AIRSAR polarimetric radar dataset (JPL)
- Orthoimagery (via NRCS)

B. Grid Data
- 1 Om NED datasets (USGS)

C. Vector Data
National forest boundaries (U.S. Forest Service, Southwestern Region)
Sunset Crater Volcano National Monument vegetation map (USGS/NPS)
Terrestrial survey of the Coconino National Forest (U.S. Forest Service)
Geology data (via NPS)
Climate, elevation, soils (via NRCS)
GIRAS Landuse/Landcover data at 1:250,000 (USGS)
ESRI data (ESRI)
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Advantages

* Rule sets are focused on each particular sensor, and the results could
be updated at a later time when new sources of optical or radar data
become available.

-P This approach allows for the introduction of a-priori knowledge into the
classification process, reducing errors of omission and commission.
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* The methodology uses a knowledge-based approach to decompose the
multisource, multisensor problem into a set of individual analyses that are
later combined for a joint analysis.

* AIRSAR proved to be a valuable tool for separating lava- versus tephra-
covered areas. It had, however, limited power to map the volcanic material
due to highly vegetated areas covering tephra.

# Each scatterer was accurately identified to a basic scattering mechanism
using efficient polarimetric indicators. The results of this identification were
used to map lava deposits and supplement the overall classification of the
study area.
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0 Optical remote sensing data proved to be useful in detecting areas
affected by eolian remobilization. Large eolian deposits could be relatively
easily extracted; however, difficulties in misclassification occurred for
areas affected by mixed surface covering.

-D Spectral analysis of geologic data provided means to separate primary
from eolian tephra and oxidized Sunset Crater from Strawberry Crater and
pre-Sunset material, aiding the overall classification process.

* Refining and validating this problem-driven approach is planned for mid-
2007.
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Bruce Chapman, Leon Madonaldo (JPL)

John Roseberry, Ronald N. McGinnis, Lawrence McKague (SwRI)

Landsat ETM+ Scenes credits Global Land Cover Facility, University of Maryland,

ASTER Scene credits NASA/GSFC/METI/ERSDAC/JAROS and U.S./Japan ASTER Sci. Team;

USGS-NPS National Vegetation Mapping Program: Sunset Crater Volcano National Mon., AZ;

Terrestrial Ecosystem Survey of the Coconino National Forest, AZ, U.S. Forest Service.

This presentation was prepared to document work erformed by the Center for Nuclear
Waste Regulatory Analyses (CNWRA) for the U.S. iQuclear Regulatory Commission (NRC)
under Contract No. NRC-02-02-012. The activities reported here were performed on behalf
of the NRC Office of Nuclear Material Safety and Safeguards, Division of Hiqh-Level Waste
Repository Safety. This.presentation is an independent product of the CNWRA and does not
necessarily reflect the view or regulatory position of the NRC.
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