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TIR Remote Sensing of Volcanic Plumes asa fet Propulsion Laboratory

Detect plumes through transmission [t(A)]:
the attenuation of surface radiance [g(A) - B(A,T, )]
passing through the plume enroute to the sensor

t(A)-[1-e(A)]-DA):
Reflected Sky o

L(AT,) = {e(A) BIAT,) + [1 - £(A)] D(A)} T(A) + U(A) SN "
The observed radiance [L(A,7,); outlined arrow] includes g;tvr\:e”ing

the surface radiance (red arrow), reflected downwelling Radiance

sky radiance [D(A), yellow arrow], and upwelling path

radiance [U(A), blue arrow] ‘ -
Reconstruct Observed Radiance: 2 o i
1) Transmission, sky radiance, and path radiance are s
. . . welling T(A)-(A)-BAT,):
estimated through radiative transfer (RT) modeling, Sky Surface
cached, and re-used Radiance Radiance

2) Surface emissivity [(A)] available from lab spectra,
product archives, or calculated within scene
3) Surface temperature [T ] estimated from radiance

observations
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Plume Spectroscopy: Sarychev Peak Volcano Jet Propulsion Laboratory
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Plume Spectroscopy: Calbuco Volcano (Chile)

Jet Propulsion Laboratory

2015-04-23, 18:35 UTC (Aqua) / 19:12 UTC (SNPP) " Calfornia Institute of Technology

(a) MODIS RB - (b) VMAE RGB AIRS Spectra: 18:36 UTC
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Reflectance Radiometer (ASTER) MASR Califomnia Institute of Technology
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Moderate-Resolution Imaging Spectrometer 8 .1 Propulsion Laboratory
(MODIS): 1 km IFOV, 1354 X 2030 .~ J¢ California Institute of Technology
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Visible Infrared Imaging Radiometer
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: \T)7  California Institute of Technology

Suite (VIIRS) 750 m IFOV, 3200 X 3232

Mount Etna, 2018-12-27, 11:00 UTC
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TIR Constellation:
1 Descending + 3 Ascending Orbits
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Geostationary Instruments asw Lo ot Laerstor
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¥ EARTHDATA Find a DAAC - & € Feedback (7]
&3 EARTHDATASEARCH & Earthdata Login

NORTH
— ATLANTIC
OCEAN

Y Filter Collections
Categories
Features

Available from AWS Cloud
Customizable
Map Imagery

Near Real Time

Keywords
Platforms
Instruments
Organizations
Projects
Processing Levels

Data Format

Tiling System

SOUTH INDIAN
ATLANTIC OCEAN
OCEAN

Horizontal Data Resolution
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About LAADS - Find Data Data e Quality = Help « Profile =

© r=onucTs @ e © Location O riss © rEVEW & ORDER e
Search by

Product
Mo products selected Mo date selected. -180°, M. 90°, E: 180°, 5.-90° Mo files selected.

~

Online All Sensors All )
Archive - g
All Searchable Collections All Standard Collections [ IBrowse products

Q

o AERDB_D3_VIIRS_SNPP
VIIRSISNPP Deep Blue Level 3 daily aerosol data, 1x1 degree grid

4 AERDB L2 VIIRS SNPP

Image VIIRSISMNPFP Deep Blue Aerosol L2 6-Min Swath 6 km
Viewer

AERDB_M3_VIIRS_SNPP
h VIIRS Deep Blue Level 3 monthly aerosol data, 1x1 degree grid

Load/Save
Search AERDT_L2 VIIRS_SNPP

VIIRS/SMPP Dark Target Aerosol L2 6-Min Swath & km
CLDCR_L2_VIIRS_SNPP

Szt VIIRS/SNPP Cirrus Reflectance 6-min L2 Swath 750m
Orders

CLDMSK_L2_MODIS_Aqua
Cloud Mask 5-Min Swath 1000 m (Aqua)

u - CLDMSK_L2 VIIRS NOAA20
n Cloud Mask 6-Min Swath 750 m (NOAAZ20)

CLDMSK_L2_VIIRS_SNPP

a n d Atm OS p h e re Cloud Mask 6-Win Swath 750 m (SNPP)

CLDPROP_D3_MODIS_Aqua
MODIS/Agua Cloud Properties Level 3 daily, 1x1 degree grid

Archive and

VIIRS/SMPP Cloud Properties Level 3 daily, 1x1 degree grid

- - - CLDPROP_M3_MODIS_Aqua
I S rl u I o n ys e m MODIS/Aqua Cloud Properties Level 3 monthly, 1x1 degree grid

CLDPROP M3 VIIRS SNPP

e © ©¢ e o/ © ©6/ 0 © 0 | ¢

Level-1 and Atmosphere Archive & Distribution System * Privacy Policy and Important Notices




https://ladsweb.modaps.eosdis.nasa.gov/archive/ x54  Jet Propulsion Laboratory
Science Domain/ AR

California Institute of Technology

%34 EARTHDATA Other DAACs - A ) Feedback (2]

L AADS DAAC Q = @ © 2

About LAADS - Find Data Data Discovery = Quality = Help = Profile ~

A Home © LAADS Archive Q

D archive/Science Domain

Search by

Product
. [@ See wget Download Command @ Download Help 8% View as JSON View as C5V

Online Name Last Modified Size
Archive

. Y parent directory

Filename

e B ~tmosphere 2021-02-18 14:56 _
W Land 2021-02-18 14:56 =
W Level-0 2021-02-18 14:56 -
W Level-1 2021-02-18 14:56 =

Load/Save
Search

Past
Orders

Level-1 and Atmosphere Archive & Distribution System * Privacy Policy and Important Notices
Distributed Active Archive Center * Contact Us

Version: 1.4.15 " Internal
NASA Official: Robert Wolfe
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AppEEARS Extract +  Explore  Help ~

Land Processes (LP) DAAC
Welcome to AppEEARS!

Application for Extracting and Exploring Analysis Ready Samples (AppEEARS)

« ASTER
 MODIS and VIIRS Land
The Application for Extracting and Exploring Analysis Ready Samples (AppEEARS) offers a simple and
S u rfa Ce P rOd u CtS efficient way to access and transform geospatial data from a variety of federal data archives. AppEEARS

enables users to subset geospatial datasets using spatial, temporal, and band/layer parameters. Two types of

) E C O ST R E S S sample requests are available: point samples for geographic coordinates and area samples for spatial areas

via vector polygons. Sample requests submitted to AppEEARS provide users not only with data values, but
also associated quality data values. Interactive visualizations with summary statistics are provided for each
sample within the application, which allow users to preview and interact with their samples before
downloading their data. Get started with a sample request using the Extract option above, or visit the Help
page to learn more.

On-Line Tools:

Application for Extracting and -~
Exploring Analysis Ready e & USGS WPacec
Sam o les ( Ap D EEARS ) s ey Sk D T Prosesses

National Snow and Ice Data Center Socioeconomic Data and Oak Ridge National Laboratory
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h ttpS '// as terweb, jpl_ nasa. go V/ Jet Propulsion Laboratory

sl Ll By i 154 2t ASTER: On-Demand Observations
. Data Acquired over Specific Targets on
'_Agmns“mm;@ar ' R Specific Schedules

« Acquisition Calendar Shows Recent and
Pending Observations

@ -3 (AESICS) 205511 - Btna

(Stromboli, olcanoes; Ttaly:

Acquisition Calendar

IS,

i 8 Uplink AR List 9 Uik AR List 10 UplinkntR Lt 1 Uplink AR List 12 Uik AR List 13 Uplisk AR List
UMENTS &
'@ - 1 (AESICS) 205510 - Pacaya '@ -2 (AESICS) 205514 - Lascar v@- 4 (URGENT!) 5-La +'@ - 2 (URGENT!) 205523 - Flood:
(Agua,Fuego) Vol Volcano: Chile; Night - (@03:15:01 - us | Soufriere & Mt Pelee anoes; St Uttarakhand Tapovan Glacial Collapse:
Night - @04:21:0 Viincent; Day - @14:43:46 - us India; Day - @05:28:52 - us

ASTER Global DEM ¥ - 4 (AESICS) 205520 -

o ¥ - 4 (AESICS) 205516 - Stromboli | Kliuchevskoi '@ -2 (AESICS) 20 ¥@- 2 (AESICS) 205524 -
(Etna, Vulcano) Volcanoes: Haly: Day - | (Bezy Kizi Shiv.Tolb Ushi) Volcanoes: | Kliuchevskoi (B Popocatapet] Volcano: Mexico; Night -
@09:52:31 - us Russia; Day - @0 —us Volcanoes: Ry @04:53:04 -us

@10:55:46 - us

Y@ - 2 (AESICS) 205521 -
Popocatepetl Volcano; Mexico; Day -
@17:16:33 -us

'@ - 2 (URGENT!) 205522 - Flood
Uttarakhand Tapovan Glacial Collapse.
India: Day - @05:41:03 - us

14 Uplink 5AR List 15 Uplink 5AR List 16 Uplink zAR List 17 Uplink xAR List 18 ‘Uplink AR List 19 20

V- 1 (AESICS) 205517 - Pacaya (MVR) 9210218 - Inhibit Zone for ©- 2 (AESICS) 205533 -
(Agua, Fuego) Volcanoes Drag Make-up Maneuver £126; : (Kliu, Ushk Tolb) Velcanoes: Russia:

Mt. Etna February 2021 Day - @16:40:50 - us Day - 15:22:31-18:52:51 - jp Night - @11:01:38 - us

® - 1 (AESICS) 205

Volcano; Ecuador

8 - Stromboli |+’ - 1 (AESICS) 2055
‘ulcano. Etna) Volcanoes: Itals Ruiz Volcano; Colum!
-(@21:02:36 - us (@03:28:39

@ - 3 (AESICS) 2!

Mt. Etna, Italy erupted Tuesday, sending rivers of lave down the
southeast flank of the volcano, and spewing ashes and volcanic

stones over nearby villages. Read More. Updated on 2/17/2021 Ve - 1 (AESICS) 205
(Agua, Fuego) Volcanoes:
N :

January 29, 2021 21 2 23 2% 25 26 7
- 2 (AESICS) 205526 - Lascar © - 1 (AESICS) 205536 - Sangay @2 (AESICS) 205538 - Sabancaya | ® - 2 (AESICS) 205541 - Lascar
Upcoming Terra Constellation Exit Volcano; Chile; Day - @14:47:34 - us Icano; Peru; Day - @15:03:54 -us | Volcano; Chile; Night - @03:14:40 - us

@ -2 (AESICS) 205537 - Sabancaya | - 4 (AESICS) 205539 - Etna
Volcano: Peru: Night - @03-29-06 - us boli, Vulcano) Velcanoes: Italy:
Day - @09:52:1

Terra has completed all mission maneuvers related to maintaining a
10:30 mean local time (MLT) equator crossing and 705 km orbit
altitude. Terra will begin drifting to an earlier MLT around April 2021. In
October 2022, Terra will have a 10:15 AM MLT crossing, and continue
to drift to earlier MLT. At this time, we will also lower our orbit altitude 2

@ - 1 (AESICS) 205540 - Pacaya
(Agua, Fuego) Volcanoes; Guatemala:

to 694 km. After constellation exit, ASTER science observations will
continue in concert with the changing MLT. The major effect will be
that the AQTED olidaca camaling nattarn will no lonaor ba ronoating
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https://worldview.earthdata.nasa.gov/

§ st \W/ORLDVIEW
g Layers E Events Data
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Place Labels
@ © OpenStreetMap contributors,
Natural Earth

Coastlines / Borders / Roads
@ © OpenStreetMap contributors,
Natural Earth

Coastlines
© OpenStreetMap contributors
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https://worldview.earthdata.nasa.gov/

Hazards And Disasters Science iplines Featurec

Ash Plumes

Absolute Dynamic Topography Aerosol Index Aerosol Index

Aerosol Index Aerosol Optical Depth . Aerosol Optical Depth

Aerosol Optical Depth Carbon Monoxide Corrected Reflectance :
Aerosol Albedo Corrected Reflectance Fires and Thermal Anomalie.é‘ k, 3
Albedo Dust Human Built-up And Settlen';én.t Extent

Amphibian Richness Fires and Thermal Anomalies Land Surface Reflectance

Drought Dust Storms Fires

Corrected Reﬂecm " Aerosol Index Aerosol Index

Dams Aerosol Optical Depth Aerosol Optical Depth
Drought Hazard Dust Fires and Thermal Anomalies
Human.Built-up And Settlement Extent Corrected Reflectance - Carbon Monoxide

Land Surface Reflectance Human Built-up And Settlemen =X - Corrected Reflectance

Land Surface Temperature Land Surface Reflectance S0 Earth at Night
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Home  SoundingScience  Mission a  Applications  Multimedia  Science Meetings

Home  Sounding Science  Mission Data  Applications Multimedia Science Meetings

Volcano Resources

DUST DETECTION
AI Rs Ra p i d Res p onse: AIRS Detection of Silicate Mineral Dust 2020/11/30/05:29:21 UTC
Latest Sulfur Dioxide and Center of Coverage Area

Dust Detection

10.05 1220E

Detection Time: 2020/11/30, UTC 05:29:21

Helpful AIRS User Guide
Selections

AIRS Level 2 Product User Guide

Provides a description of the AIRS 502 Flag
and Dust Flag along with quality indicators
and caveats. See chapter 24, titled "LEVEL 2
PHYSICAL RETRIEVAL SURFCLASS, DUST FLAG,
502 FLAG AND CLOUD PHASE FLAG".

SO2 DETECTION

S02 and Dust
Detection Archive m

AIRS Detection of Sulfur Dioxide 2020/11/30/05:29:21 UTC

Product Use

(PDF)

AIRS Retrieval Channel Sets

Defines the 502 Fag and Dust Flag tests plus
important notes concerning contamination
due to volcanic ash and dust. See section 2.12
502 Flag (L1B radiances) and Section 2.13

AbOUt the AIRS Products Dust Flag Determination (L16 radiances).
The sulfur dioxide and dust browse products weakor Mm:!'&a T e H‘”“J““'ﬂ' Retrieva

derived from AIRS observations can indicate AIRS Dust Score

the possibility of volcanic activity, but more

detailed analysis is required to confirm the About GeoTIFF

presence of volcanic clouds or estimate the
compaosition and quantity of materials in the
clouds.

CLOUDS

sns o emrtne 01130

More

Get Email Alerts Ask AIRS

Sign up to be notified of AIRS 502 detections,

+ [] 55 40 45 7. a0 as 00

75
Brightreess Temparature Diferonce, 1361.44 - 1433.06 om ™" (K)

Or browse all FAQ topics »

Volcano Resources

L
o
]
o
E]
o

* Globa
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https://worldview.earthdata.nasa.gov/

vt \X/ORLDVIEW
@ Layers E Events -". Data

OVERLAYS

Coastlines
© OpenStreetMap contributors

Coastlines / Borders / Roads
@ © OpenStreetMap contributors,
Natural Earth

Place Labels
© OpenStreetMap contributors,
Natural Earth

R
Sulfur Dioxide Brightness
Temperature Difference (L2,
Day)
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Temperature Difference (L2,
Night)
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Algorithm)
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+ Add Layers Start Comparison y . |500 km
' 1 : [200 mi

-7.4920°, 125.9333° EPSG:4326 *&
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https://maps.disasters.nasa.gov/

Recent NASA Products for the 2018 Kilauea Eruption oAbt P gl?ifiéi's;u,

ASTER MODIS OMFPS ESA Sentinel-1 VIIRS GLISTIN-A

NASA Disasters Program: Kilauea
Eruption 2018

A collection of MASA's products used in response to the Kilauea Eruption on Hawaii's Big
Island.

Click on the tabs at the top of the page to learn about the different ways NASA scientists use
satellite data to study volcanic eruptions.

For more information about the NASA Disasters Program, click the following links:
NASA Disasters Mapping Portal
NASA Disasters Program Website

Image Source: NASA Earth Observatory
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Recent NASA Products for the 2018 Kilauea Eruption . ?:Ehsréiis;;f

Home JAXA ALOS-2 MODIS OMP5 ESA Sentinel-1 VIIRS GLISTIN-A

~
MNASA Disasters Program
Information about products: °9

The Advanced Spaceborne Thermal Emission and Reflection Radiemeter {ASTER) is an imaging instrument L
onboard Terra. the flagship satellite of NASA's Earth Observing System (EOS) launched in December 1999. ASTER r Tt Layers
is a cooperative effort between NASA, |Japan's Ministry of Economy, Trade and Industry (METI), and Japan Space .n . .

Systems (|-spacesystems). ASTER False Color and Hotspot Detection:

20180506

ASTER False €olor and Hatspot Detection: 3 ” e o B : ’ . ASTER Sulfur Dioxide (352) plumes: 20180506

ASTER images produced from data acquired on the date in the image name. Visible-near infrared and thermal

infrared multispectral bands show different aspects of the eruption. ASTER Column Sulfur Diexide (S02): 20120506

Suggested Use: G . i s : . S . “ e . ASTER Brightness Temperature Difference (87D}
The false color composite depicts vegetation in red, and old lava flows in black and gray. Superposed on the image ' . | 20180506

in yellow, are hot spots detected on the thermal infrared bands. The easternmos hot spots are the newly-formed . _ e .
fissure and the lave flow spilling to the northwest. The middle spots are Pu'L O'o crater, and lava flows descending #STER Fbe Color Compoons. 20180315
the slopes to the southeast. The westernmaost area is the crater and lava lake on Kilauea's summit. The greenizh

area southwest of Pu'u O'o are ash deposits. B AsTER Sulfur Dioxide (302) plumes: 20180522

Resclution:
B ASTER False Color Composite: 20180522

15 m for visible-near infrared

ASTER Sulfur Dioxide (§02) Plumes :

ASTER images produced from data acquired on the date in the image name. Visible-near infrared and thermal
infrared multispectral bands show different aspects of the eruption.

Suggested Usage:

The massive sulfur dioxide plume from the new fissures is shown in yellow and yellow-green, extracted from
ASTER's multiple thermal bands. A smaller, but thicker, SO2 plume can be seen coming from Kilauea's summit.
The prevailing trade winds blow the plumes to the southwest, out over the ocean. Thermal hot spots can be seen
bright wellow pixels picking up volcano and fissures. Early lava flows from this event appear as red. while newer
lava flows are a brighter blue.

‘90 m for thermal bands

ASTER Column Sulfur Dioxide (502} 20180506:

ASTER image produced from data acquired on May 6. 2018 showing the column density of 502 due to eruptions
along the Kilauea's East Rift Zone.

Suggested Usage:

The highest calumn 502 density can be found in the ash plume flowing towards the southwest from the eruptions
from the fissures alang Kilauea's East Rift Zane.

ASTER Brig Temp Dis e (BTD) 20180506:
ASTER ETD is a proxy for SO2 absorption. Higher concentrations of 502 result in larger (absolute) BTD values.
Suggested Usage:

502 plume locations fram May 6th can be seen near the Kilaues summit as well as near the fissures in Leilani
Esates where there are large BTD values represented in brighter colars.

Resolution:

90 m at nadir

-+ -154.65219.482 Deg

Satellite/Sensor: Esri, HERE. Garmin, USGS, NGA. EPA. USDA | NASA 1/AIST/Japan Sp
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Recent NASA Products for the 2018 Kilauea Eruption

MODIS ~ OMPS  ESASentinel-1  VIRS  GLISTIN-A
Information about products:

The Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) is an imaging instrument
onboard Terra, the flagship satellite of NASA's Earth Observing System (EOS) launched in December 1999, ASTER
is a cooperative effort between NASA, Japan's Ministry of Economy, Trade and Industry {(METI), and Japan Space
Systems (J-spacesystems).

ASTER False Color and Hatspot Detection:

ASTER images produced from data acquired on the date in the image name. Visible-near infrared and thermal
infrared multispectral bands show different aspects of the eruption.

Suggested Use:

The false color composite depicts vegetation in red, and old |ava flows in black and gray. Superposed on the image
in yellow, are hot spots detected on the thermal infrared bands. The easternmost hot spots are the newly-formed
fissure and the lave flow spilling to the northwest. The middle spots are Pu'u Q'o crater, and lava flows descending
the slopes to the southeast. The westernmost area is the crater and lava lake on Kilauea’s summit. The greenish
area southwest of Pu'u O'o are ash deposits.

Resclution:

15 m for visible-near infrared

ASTER Sulfur Diexide (502) Fiumes :

ASTER images produced from data acquired on the date in the image name. Visible-near infrared and thermal
infrared multispectral bands show different aspects of the eruption.

Suggested Usage:

The massive sulfur dioxide plume from the new fissures is shown in yellow and yellow-green, extracted from
ASTER's multiple thermal bands. A smaller, but thicker, SO2 plume can be seen coming from Kilauea's summit.
The prevailing trade winds blow the plumes to the southwest, out over the ocean. Thermal hot spots can be seen
bright yellow pixels picking up volcano and fissures. Early lava flows from this event appear as red, while newer
lava flows are a brighter blue.

Resclution:

90 m for thermal bands

ASTER Column Sulfur Dioxide (SOZ2) 20180506

ASTER image produced from data acquired on May &, 2018 showing the columnn density of 502 due to eruptions
along the Kilauea's East Rift Zone.

Suggested Usage:

The highest column 502 density can be found in the ash plume flowing towards the southwest from the eruptions
from the fissures along Kilauea's East Rift Zone.

ASTER Brightness Temperature Diffrerence {8TD) 20180506:
ASTER BTD is a proxy for 502 absorption. Higher concentrations of SO2 result in larger (absolute) BTD values.
Suggested Usage:

502 plume lacations from May Eth can be seen near the Kilauea summit as well a5 near the fissures in Leilani
Esates where there are large BTD values represented in brighter colors.

Resclution:

90 m at nadir

Satellite/Sensor:

NASA Disasters Program

|q’—

>

Jet Propulsion Laboratory
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e
MASA Disasters Program D. i

All ASTER Producis A X

Layers

ASTER Falze Color and Hotspot Detection:
20180505

ASTER Sulfur Dioxide (S02) plumes: 2018050&

ASTER Column Sulfur Dioxide (S02): 20130506
ASTER Erightness Temperature Difference (3TD)
20180506

ASTER Falze Color Composite: 20180513

ASTER Sulfur Dioxide (S02) plumes: 20180522

ASTER Falze Color Compaosite: 20180522




https://directreadout.sci.gsfc.nasa.gov/
Z2id=dspContent&cid=159

Jet Propulsion Laboratory
California Institute of Technology

DIRECCT READOUT

fﬁ MASAHome > GoddardHome > Direct ReadoutlLaboratory >  Gallery

Click here for information on the NASA Direct Readout Conference (NDRC) Webinar

Direct Readout Laboratory RECENT DATA PRODUCTS

DRL Home
About DRL

Select S

Technology

R e DRL RRECTED REFLECTANCE
Gallery

DRL Google Maps

Downloads

Documents

JPSS-2 Mission

JPSS-1 Mission

SNPP Mission

AQUA Mission

TERRA Mission

Links

Direct Readout Contributors
DB Conferences

DR Site Survey

Contact DRL

GLOBAL VIEW LIVE
What is Global
' View Live?
Feb 102
Tiff |

MyDRL LOGIN

=Login
= MyDRL Registration Form

s v ik Developmental SO, Index Product

LATEST VIIRS OR MODIS IMAGE




SO, Index: Corrections for Emissivity g p—
and Water Vapor Absorption MASR Califomnia Institute of Technology

Mount Etna Christmas Eruption
27 December 2018

11:48 UTC
CAMEL Emissivity Correction

M14 Brightness Temp Difference (K




SO, Index: Sensitivity to Plume Height and 8 et Propulsion Laboratory

California Institute of Technology

Water Vapor Content Absorption

Raikoke Eruption | 2015-06-22 Bardarbunga Eruption | 2014-09-05
VIRS-HN20 | 1518 UTC YIRS-SNEP | 0454 UTC

Plumes Were Detected in Four
Test Cases

(a) Raikoke: 22 June 2019

(b) Bardarbunga: 5 September 2014
(c) Lewotolok: 29 November 2020
(

Lewololo Eruption | 2020-11-29

d) Kilauea: 22 December 2020 e —

. Total
Volcano Latitude Plu"}ﬁrﬂflght Precipitable
H,0 (mm)

50° N 10-13 22.4

(b) Bardarbunga 62°N 5-6 12.6

M14 Brightness Temperature Difference (K)

(c) Lewotolo 9°S 5-6 42.9 4
-15.0 118 -85 53 20

(d) Kilauea 19° N ~2 30.3



Automated Plume Detection and Mapping:

Processing Flow

Jet Propulsion Laboratory
California Institute of Technology

SO, Index Map

L1 Radiance
Product

Emissivity

Database

Digital Elevation
Model

Atmospheric
Profiles

RT-Based
Retrieval of
Surface
Temperature

Surface
Temperature
Map

Cloud
Detection

Compare surface

Surface
Temperature
Misfit Map

temperature estimate
to air temperature at
surface elevation

Plume
Location
Map

Misfit
Threshold

Compare misfit at each
pixel to threshold misfit

RT-Based

Retrieval of
Gas

Concentration




Automated Plume Detection and Mapping:
Bardarbunga Volcano (Iceland) 2014-09-05

a) SO, Index: Limits the
Surface Temperature
Modeling to ~ 20% of
Pixels

b) No Expression of
Plume in Surface f
Temperature Map \ - j/

c) Temperature Misfit ’ - F
Map Shows Location (@) $0, 1 dex/Ma o\ Termper ture/Ma |
5 — at P
Of Plume P S2 Inde rfl-p arfoe Temperature (K)
<N, ] <
d) Plume LOCatIOI’l Map 0.00 63.75 12750 . 255, 275.00 27875 282,50
Based on Cloud B
Detection and
Temperature Misfit
Combination

e) SO, Estimation
Limited to ~7% of
Total Pixels

f) No Expression of
Plume in Final Misfit | e psity |
Map —ﬁl SO2 Column Density (g/m2)

0.00 2.50 5.00

Jet Propulsion Laboratory
California Institute of Technology

(c) emperature |
Retriev. al Misfit Map L

Flrst Pass Misfit (%)

* ‘ .

g

Final Misfit (%)

<

0.00 0.25 0.50




Five Daytime
Observations Within
Period of ~120 min
(average of 36 min

between observations) |

Validate data products
through comparison
with field measure-
ments and compli-
mentary satellite data
products (including
SEVIRI, IASI, and
TROPOMI) provided
by Italian National
Institute of Geophysics
and Volcanology
(INGV)

SZA21°
Total SO,;: 15#

Jet Propulsion Laboratory
» J¢  California Institute of Technology

Mount Etna
Christmas Eruption
2018-12-27

SO, Column Density (g/m?)
<4 >

0.0 5.0 . 15.0 20.0




Jet Propulsion Laboratory

-~ J¢  (California Institute of Technology

Thanks for Your Attention!
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