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Five Investigations
Focused on Active
Vents of Kilauea
Volcano
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Kilauea Summit Caldera
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Understanding Basaltic Volcanic Processes by
Remotely Measuring the Links between
Vegetation Health and Extent and Volcanic Gas
and Thermal Emissions using HyspIRI-like
VSWIR and TIR Data
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In Situ Validation of Remotely Sensed
Volcanogenic Emissions Retrievals using
Aerostats and UAVs
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Quantifying Active Volcanic Processes
and Mitigating their Hazards with
HyspIRI Data
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Quantifying Active Volcanic
Processes and Mitigating their
Hazards with HyspIRI Data




Mapping the Composition and Chemical
Evolution of Plumes from Kilauea
Volcano: Preparing for the Use of

HysplRI Data to Monitor the Impact of
Volcanic Plumes on Air Quality
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Developing an Automated Volcanic Thermal
Alert Algorithm using Moderate Spatial
Resolution VSWIR and TIR Data:
Implications for the Future HyspIRI Mission
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Realmuto Flight Planning

Flight Carridors for Trade VWinds Conditions
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Alternate Kona Lines V.3

Penultimate(?) Kona Wind Corridors
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Paul Lundgren (JPL): Topography Change

Glacier/Land Ice Surface Topography
Interferometer (GLISTIN-A):

 Dual Antennae Ka-Band InSAR -
* Single-Pass Interferometry S .
 1-meter Vertical Resolution




Topographic Change
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Preparing for the Use of HyspIRI
to Monitor the Impact of Volcanic
Plumes on Air Quality
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Experimental Method

* Airborne remote sensing to map the initial
concentrations of sulfur dioxide (SO,) from Kilauea
Volcano and conversion of SO, to sulfate (SO,)
aerosols

e \alidate our maps with ground-based measurements
and contemporaneous satellite data

e Input our maps into the UH VMAP Vog Model to
demonstrate improvements to the forecasting skill of
the model.



Kilauea Annual SO, Emissions:
Record Punctuated by East Rift
and Summit Eruptions

Kilauea, annual SO, emission rate
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Days with SO, in Excess of
Health Standard (75 ppb)

Data courtesy of Hawaii State
Department of Health and NPS
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Days with PM, c In Excess of
Health Standard (35 pg/m3)

Data COUrtesy of Hawaii State
Department of Health and NPS
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science for a changing world
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UH VMAP Project: Hourly Forecasts of PM, ¢
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SO, Emission Rate

. Preo_llgtlon S_klII T

(Training) via 35-55  pg/m’

: : £ 12-35 pg/m?3

Comparison with ey _ L i i
DOH Stations

» High Resolution of
Model Domain (1 km
Grid Spacing) +
Sparse DOH Network
= Most of the
Forecast Field
Cannot be Validated

250 -500 pg/m?3
150 — 250 pg/m?

50 mto 700 m

Predicted SO, Concentrations
19 March 2015

Altitude: 0 — 100 m AGL
16:00 — 17:00 HST

Model Release: 14:00 HST

0
c
o
Iv
O
o]
Q
Q-
=5
E I
—
«

ource =%




Plume Tracker Analysis of ASTER TIR Data

SO, Retrievals at
High Spatial Res-
olution (90 m)
Provide Important
Input Parameters for
Vog Model

2-D Maps of SO,
Source is Superior
to Line Source
Model

Longitudinal Profiles
Record the
Chemical Evolution
of Plume - Constrain
SO, Loss Rates

Spatial Resolution of
MODIS (1 km) and
VIIRS (750 m) TIR
Data are Finer than
Vog Model (1 km)
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Golden Day: 2017-01-27

Date & Time: Fril Jan 27 09:18:26 HST 2017
Position: 019.41979°N /

Altitude: 1243m

Datum: WGS-84

Azimuth/Bearing: 176° SO4E 31

Elevation Angle: +07.4°

Horizon Angle: +00.5°

Zoom: 1X




Golden Day: 2017-01-27




Golden Day: 2017-01-27
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Golden Day: 2017-01-27

RGB Composite

MASTER: 20:54 UTC TIR Composite
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Golden Day: 2017-01-27
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Thanks for Your Attention!
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