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HyspIRI data

Quantifying active volcanic processes and mitigating their hazards with
@ Michael Ramsey, University of Pittsburgh

Objectives: Requirements and Constraints
« Task 1:Quantify the magnitude of temperature- « Start Date Preference: Fall 2016 or Spring 2017
dependent emissivity change for active basaltic » Surface Elevation: 0 to ~ 4000 feet

surfaces using in situ field and laboratory IR «  Weather Conditions: clear. no/low clouds
data (fundamental science) . Cloud Cover (Max): 10%

Task 2: Determine the accuracy of high * SunAngle Limits: not important
femperature emissivity extraction at potential *  Ground Condition: dry
Hysg)IRI spatial resolutions and its impact on « Satellite Overpass?: yes, Terra at ~ 11am/11pm LT
modeling of flow advance (applied science) + Sea State/Tidal Cycle: n/a
« Additional requirements: coordination with field

team and HVO staff

Approach Investigation Sites
« The airborne data will be forward-modeled  Locations: Big Island
using a quantitative resampling methodology. of Hawaii with

specific targets
centered on the
active lava locations

» During the overflights, ground-based
multispectral TIR data will be acquired from a
newly-developed instrument.

. . , 1. lava lake at
« The combined data will be used to validate a .
correction approach for thermally-mixed Kllguea cratgr
HyspIRI data using VSWIR & TIR data. 2. active flows in the

«  Results will be input into flow modeling to East Rift Zone
better monitor and predict future volcanic
hazardous phenomena.

Collaborators: Andy Harris (UBP, France), Matt
Watson (UB, England), Matt Patrick (HVO)
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Proposed Work

background

¢ Quantifying active volcanic processes and mitigating their

hazards with HyspIRI data

* proposed science questions:

= how does the cooling and formation of a viscoelastic hot glassy
surface affiect the average emissivity ofibasaltic lava over timesr
> Gan'these constittients be guantitatively extracted fromiuture
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background

** Proposed Tasks

-

e Task 1a: Development of a
new miniature multispectral IR o
camera (v. 3.0) i
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background

¢ Field Multispectral FLIR

e originally adapted a FLIR
camera to measure /n situ
EeMISSIVIty

Six\wavelength filte
fabricateditereplicate
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collactior) zne gost-gracassis)

autorrizitad (v, 2.59)

-~ allows for rerrote, Utonormnous
deoloyrnarnt in 2 varigty of
conditions

deployment of v. 2.0 multlspectral FLIR in
Hawaii (2014)
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background

¢ Field Multispectral FLIR
e v. 2.0 tested at Halemaumau lava
lake, Kilauea (August, 2014)
e concept appeared to work --
further calibration needed ‘

= detected SO5, ,|aSS urfaces and FLIR filter sequence of Halemaumau crater
’ . . T lava lake spanning = 20 seconds (Aug 2014)
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background
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Previous Prototype Developments ( )

examples

** Plume Composition
e Santiaguito volcano (Mar. 2016)
" jnitial test of the automated
camera system
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examples

¢ Plume Composition/Size Fractions

ASTER band 14 radiance deconvolution result of deconvolution result of
image of Puyehue AST_05 data using the AST_05 data using the
Volcano 45 — 75 ym end-member 9 — 15 ym end-member

“ 2016 HysplRI Science and Applications Workshop
Wi, Pasadena, CA (18-20 October 2016)



HyspIRI: Proposed Work

results

s* Development
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HyspIRI: Proposed Work

background summary

¢ Overflight/Campaign Timing

* during the overflights, in situ multispectral TIR data will be
acquired from the new field instrument
= at both the active lava lake and the flow field
data willlbe compared/combined with orbita
airberne(VIASTIER) ‘andiorbital (ASTER) IR data
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areas of interest for airborne data coverage







HyspIRI: Proposed Work {;\ ' |

summary

** Proposed Tasks
. : FLOWGO modeling results
° Task 2 (a /Ied science): | for Hawaiian flow using an

Determine the accuracy of high- s eme
temperature emissivity.
extraction at potential HysplRI
spatial resolutlons and/its impact
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