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s* Overview
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* high temperature emissivity.
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overview
¢ Bigger Picture

* |arge lava flows are quite
common

threaten property and impact
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Studies of Lava Flows

overview

** Recent Work

* modified version of an invited talk | gave at the IUGG Meeting in
June

* mostly geared toward a terrestrial volcanology crowd
= but was a jeint planetary/terrestrial session
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background
s TIR Data

 at the pixel-scale

= anisothermality results in
significant errors in the derived
IR 'emissivity spectra
> due to assumptions during
Separation eRemIissivityand
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Thermal Analysis of Melts &)

background

wt. % SiO,
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NS

s* Composition
e presence of different minerals
* wt. % SiO, of glassy lavas

s Silicate Bond Structure
o' changes to the'mineral/glass structure
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examples

¢ Field Multispectral FLIR

* new adaptation to a FLIR
camera to measure /n situ
emissivity for the first
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examples

¢ Field Multispectral FLIR

e tested at Kilauea’s Halemaumau
lava lake (August 2014)

* concept appears to work although
more calibration is needed
=/ GETECLED 502’ 3 ASTY SUrrces ar G FLIR filter sequence of Halemaumau crater
pPasalticmineral OBV lava lake spanning = 20 seconds (Aug 2014)
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Cooling & Emissivity at the Flow-Scale

examples

¢ Thermorheological Flow Modeling

e apply FLOWGO for channelized flows and vary the emissivity

= track the heat gains and losses of an
element of lava ﬂowmg down a

> cooling-limitedyopen-cnannel),
Athertianisupply=limited
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-~ Viscosity, cooling rate, cryseallinity, ...

(stc + stt) = (and + anv + clrad )
* time-average discharge rate = A, - [(Q g + Q. + €Q,oq) / P (C, AT + C,Ad)]
*need accurare thezrenal pararneters for the laye (2rrissivity, termozraiire)
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Cooling & Emissivity at the Flow-Scale (&)

results

¢ Thermorheological Flow Modeling
 typically, emissivity and vesicularity are assumed constant:
" £=0.95—-0.98; (=0.92

= these were varied for a prior FLOWGO run of a channel in the 1972
Miauna Ulu flow field  (Harrisetal., 2009)
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Example: Arsia Mons &)

results

+* First, Estimate the TADR
* using certain starting assumptions

 calculate initial viscosity.

* flow area proportional to TADR:
= TADR =0.90- 7.80x 10°> m3/s
> similarrange of3 4—13. 0 X 103 m3/s
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HyspIRI: Proposed Work Q

summary

¢ Quantifying active volcanic processes and mitigating their
hazards with HysplRI data A " *

* Proposed Tasks

= Jask 1: Quantify the magnitude of
temperature-dependent
EMISSIVILY Change for active
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HyspIRIl: Proposed Work

summary

¢ Quantifying active volcanic processes and mitigating their
hazards with HyspIRI data

* Proposed Tasks

= Jask 2: Determine the
ACCUracy of high-
LEMperature emissivity.
eExtractionratipotential
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Conclusions

summary

s What Can We Say About TIR Data of Lava Flows?

* provide a synoptic view of volcanic activity at many scales
critical ground- and lab-based studies continue to validate the
orbital data and modeling approaches needed for scaling over
orders ofimagnitude reselution differences

* guantitativeliniermation entem pera"sure and emissivity.
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Questions?

summary
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