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Original Proposed Work

overview

¢ 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
HYSPIRITGataioiaClVEe T I OWSIOPrOGUCEN MPIOVEd teEmpPeEraturesana
COMpPOSItional eshmatesy:

R ENHEN G EIISIIa R NESOI U O and band posi"r]ons 'for WiE
riysolRE IR Instrusrgnt tg g

racictior of lzve flow
of rlysolRl dzta?

2017 HysplRI Science and Applications Workshop

Pasadena, CA (17-19 October 2017)




Science Goals

overview

¢ Build, Test and Calibrate New Field Instrument

* in time for the field campaign

* miniature multispectral TIR Camera (MMT-Cam)
= calibrate and fully automate collection, processing and analysis
" seeJames Ihompson’s poster tomorrow (VIMI=Cam,; s on display).
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background
+» Kilauea, Hawai’i
* shield volcano

e eastern slope of Mauna Loa

*+ Lava Elowi(primary target)
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background

+» Kilauea, Hawai’i
e shield volcano

e eastern slope of Mauna Loa

e jsland of Hawai’i

> Lava Elowi(primarytarget)
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Field Campaign ( “

background
+» Kilauea, Hawai’i
* shield volcano
* eastern slope of Mauna Loa

* jsland of Hawai'i
> LlavalElow (primary target)
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*s* TIR Data

* 19 Jan to 31 Jan 2017
= 8 acquisition opportunities
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data

¢ Primary Airborne Instruments
* MASTER

= 0.4-13 microns wavelength
range

wh

50 channels
saturation
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Airborne/Spaceborne (&

data
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Initial Data Analysis (

results
MASTER
10 meters 30 meters 60 meters
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NERSITy

Initial Data Analysis (@

overview background data results summary

s AVIRIS: 26 Jan 2017 at 05:57 UTC (19:57 HST on 25 Jan)
* maximum Plank-derived temperatures:

13 m: ~1430 K (A

e = L > 13 m: ~1010 K (Amax = 2.26 um)
~ 30im: ~1430 K(A o = 1. » 30im: ~950/K (Amax = 2.
~ 60imE=14008(A - =1. ~ 60im:~1050K(AMmax

AVIRISBand 118 (1.46215um)

Stretch: Square root

6 pixels over-saturated 2 pixels over-saturated 1 pixel over-saturated
Pixel size: 10 meters Pixel size: 30 meters Pixel size: 60 meters
‘ 2017 HysplRI Science and Applications Workshop

o Pasadena, CA (17-19 October 2017)



Initial Data Analysis (@

NERSITy

overview background

data results

summary

s* MASTER: 26 Jan 2017 at 05:57 UTC (19:57 HST on 25 Jan)

* maximum Plank-derived temperatures:

= center:
> 10 m: ~3860 K (A
> 30 m: ~860 K (A

> 60imE =690 KA

MASTER Band 12 (1.598um)

Stretch: Square root
12 pixels over-saturated
Pixel size: 10 meters
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results
¢ Emissivity Extraction
e saturation over lava lake
produces inaccurate spectra as
one would expect

= documented numerous time
wWith' ASTER THR'L2 data

SR A RCIatEI=E U ENIXEISAMIXING;
witn caalar/alelar gziszlltie Eivers
IRIIZESISE WU ON

4 2rnissivity is resolvad
ral degir) witr)
59 l.lrun cdegradatiorn

4 loss

Emissivity

Emissivity

Initial Data Analysis &)

wavelength (um)

1.0

o
©

o
®

o
N

o
o

o
&

wavelength (um)

2017 HysplRI Science and Applications Workshop
Pasadena, CA (17-19 October 2017)




Initial Data Analysis

overview background data results summary

s* MASTER: 26 Jan 2017 at 05:57 UTC (19:57 HST on 25 Jan)
* maximum Plank-derived temperatures:
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results

MASTER
10 meters 30 meters 60 meters
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Initial Data Analysis &)

results
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Preliminary Results

results

¢ Saturation of all TIR/MIR MASTER Wavelengths
* max radiance between 1.5-4 microns at lava lake

* require high saturation temperature
= ~1400 K in the MIR
= ~000 Kinthe IR
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Conclusions

summary

¢ Did Not Achieve Our Primary Goal

* |imited lava flow production and access during the time of the
field campaign
would provide information on lower-temperature processes and
smaller=scale mixing
" muchhigherspatial reselution forrthe VIVII=Cam aata
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summary

¢ Redeploy to Hawai‘i in 2018
* hopefully access active surface flows / acquire data
* develop operational methodology for propagating lava flows

** Evaluate Emissivity Changes
* Spatietemporal Varapility aURRgachVeioW propagation
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% MASTER: 26 Jan 2017 at 05:57 UTC
»  Nieht flieht: 19:57 HST on 25 Jan

MASTER Band 43 (8.640um)

Stretch: Square root
2 pixels over-saturated
Pixel size: 10 meters

3

2 pixels over-saturated
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2 pixels over-saturated
Pixel size: 60 meters
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Lava Lake — Radiance Curves (Edge) (

MASTER
10 meters 30 meters 60 meters
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