
VQ6. Earth Surface Rock/Soil and Shallow 
Acquatic Bottom Composition (RG, HD)

• What is the composition of the exposed terrestrial 
rock/soil and shallow aquatic bottom surface and how 
does compositional understanding this relate to 
hazards, resources and understanding of change?



VQ6. Earth Surface and Shallow Water 
Bottom Composition (RG, HD)

• What is the distribution of the primary minerals and mineral groups on the exposed 
terrestrial surface? [DS 218]

• What is the bottom composition (sand, rock, mud, coral, algae,SAV, etc) of the shallow 
water regions of the Earth?  

• What fundamentally new concepts for mineral and hydrocarbon research will arise from 
uniform and detailed global geochemistry of the exposed rock/soil surface [DS227]

• What changes occur in shallow coastal and inland aquatic environments? [DS 25]
• Can measurements of rock and soil composition be used to understand and mitigate 

hazards? [DS227]



Mineral Spectral Signatures in the Solar 
Reflected Spectrum
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Spectral Imaging Cube of 
Cuprite, NV measured by 
NASA’s Airborne 
Visible/Infrared Imaging 
Spectrometer (AVIRIS)

A complete solar spectrum is 
measured for each spatial 
point.
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In Situ Spectral 
Measurements of  
Shallow Water 
Bottom Composition 
(E. Hochberg, Nova 
Southeastern 
University, FL)



LDF analysis of AVIRIS measurements for shallow 
water bottom composition, Kaneohe Bay, HI (E. 
Hochberg, Nova Southeastern University, FL)



WTC Hazards from AVIRIS 010916

0.00

1.00

2.00

3.00

4.00

5.00

6.00

400 700 1000 1300 1600 1900 2200 2500
Wavelength (nm)

AVIRIS
Estimate
Residual Test fit for spectrum G

Temperature Estimate=984K
1.48% of the area

Asbestos

Fire location and temperature

D
eb

ris
 c

om
po

si
tio

n 
an

d 
di

sp
er

sa
l



Mapping Superfund Hazards at Leadville, CO

Comment from EPA regarding us of 
imaging spectroscopy measurement for 
acid mine hazard remediation
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Mt Shasta, CA: AVIRIS used to assess volcano 
debris flow hazard (J. Crowley, USGS)
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Key Thoughts

The temporal repeat for the VSWIR at the equator is 19 days

The baseline requirements are closely tied to the Decadal Survey and 
vetted with two years of science study groups.

- Requirement growth is to be avoided.
- Requirement clarification is good.

Objectives of the  VSWIR breakout sessions:
- Refine, strengthen and prioritize the science questions.
- Assure the science questions are clearly answerable with the 
VSWIR science measurements.
- Bring the Science Traceability Matrices forward from current 1st

draft

Specify specific products, algorithms, portions of the spectrum used
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HyspIRI Imaging Spectroscopy (VSWIR)
Science Measurements

Science Questions:
• What is the composition, function, and health of land 

and water ecosystems?  
• How are these ecosystems being altered by human 

activities and natural causes?  
• How do these changes affect fundamental ecosystem 

processes upon which life on Earth depends?

Red tide algal bloom in Monterey Bay, CA

Map of dominant tree species, Bartlett Forest, NH

Imaging spectrometer: 87kg / 38W

Schedule: 4 year phase A-D, 3 years operations

All components have flown in space

Measurement:
• 380 to 2500 nm in 10nm bands
• Accurate location 60m spatial
• 19 days revisit  
• Global land and shallow water

Aquatic Terrestrial



Back Up
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