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Presenter
Presentation Notes
Given that I have conducted several training sessions in the AK region over the last year, I will only spend a few minutes on fog/low cloud.


VFER - Visual flight rules

ceiling > 3000 ft and vis > 5 mi
MVER - Marginal visual flight rules

1000 ft < ceiling < 3000 ft or 3 mi <vis <5 mi
IFR - Instrument flight rules

500 ft < ceiling <1000 ft or 1 mi <vis <3 mi
LIFR - Low instrument flight rules

ceiling <500 ft or vis <1 mi
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VFER - Visual flight rules

ceiling > 3000 ft and vis > 5 mi
MVER - Marginal visual flight rules

1000 ft < ceiling <3000 ft or 3 mi <vis <5 mi
IFR - Instrument flight rules

500 ft < ceiling < 1000 ft or 1 mi <vis <3 mi
LIFR - Low instrument flight rules

ceiling <500 ft or vis <1 mi
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Summary

e The CWSU has found that the GOES-W version of the
GOES-R FLS products are often very useful for aviation
weather applications despite the poor spatial
resolution

 We are continuing to look into what we think may be
a stray light issue with the GOES-W version of the
products

e The VIIRS version of the products will be available by
the end of (lower 48) summer

 AK Region would benefit from a combined AVHRR +
MODIS + VIIRS product stream within AWIPS (no
separate product menu for each sensor)



Marco Fulle - www.stromboli.net
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Presenter
Presentation Notes
-Because of the recent volcanic activity in AK and many of the primary players in volcanic cloud monitoring in AK are at this meeting I thought it would be best to talk exclusively about the status of our fully automated volcanic cloud monitoring system and show some examples from the recent volcanic activity in AK.
-Besides the fog/low cloud products were covered in a recent virtual training session.
-I want to be sure to leave some time at the end for discussion as volcano and volcanic cloud monitoring in AK is very much a collaborative effort between the USGS, NOAA, GINA, and others.
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* Overview of products and product generation
system

* Performance of near real-time system during
recent AK events (Cleveland, Pavlof, etc...)

e Future evolution of system, next steps,
collaborations



Marco Fulle - www.stromboli.net

Using the full capabilities of the space-based observing
system (and other relevant data), an automated globally
applicable system that can detect and characterize nearly all
types of volcanic clouds was developed

Expected Operational Impacts:

— Increase the timeliness and quality (improved height assignment and
better horizontal depiction of cloud) of volcanic ash advisories issued
by Volcanic Ash Advisory Centers (VAAC’s) and SIGMET’s issued by
Meteorological Warning Offices (MWO'’s)

— Improve operational dispersion model forecasts by providing fully
automated and high quality satellite products to initialize, constrain,
and validate models (model output, however, is not very useful
unless you first know an eruption is happening!)



Presenter
Presentation Notes
-We are not talking about an incremental improvement, we are talking about a fundamentally new capability that will not only be directly useful but also open the door to new applications that will benefit the operational and research communities!
-This system tells you what you need to be looking at!


1). Ash dominated volcanic plumes — Semi-
transparent clouds dominated by volcanic ash.
Lightning is usually not present in these clouds.

2). Ice topped umbrella clouds — These cloud are
mostly observed during a major eruption. A
spectral based volcanic ash signal is usually initially
absent because the ash is encased in ice and/or
the cloud is opaque. Lightning is often present in
these clouds.

3). SO, clouds - Sulfur dioxide clouds (SO, gas is
invisible to the eye) that may or may not contain
volcanic ash. Some eruptions produce large
amounts of SO, and very little ash and vice-versa.

(600¢) uoyjeq pue nespeN |
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Presenter
Presentation Notes
We have developed algorithms that automatically detect and characterize ash dominated volcanic plumes and ice topped umbrella clouds.  The end products are quantitative, but are best displayed alongside qualitative imagery.


.

Quantitative Products

_ Current and Planned Distribution

Ash Probability McIDAS**, N-AWIPS**, AWIPS-I1**, and Web*
Ash Cloud Top Height MCcIDAS**, N-AWIPS**, AWIPS-II**, and Web*
Ash Particle Effective Radius McIDAS**, N-AWIPS**, AWIPS-I1**, and Web*
Ash Mass Loading McIDAS**, N-AWIPS**, AWIPS-I1**, and Web*
Volcanic Ash Alerts Email*, SMS*, and Web*
Volcanic Convection Alerts Email*, SMS*, and Web*

Volcanic Thermal Anomaly Alerts Email*, SMS*, and Web*

Supporting Qualitative Products

Split-window Imagery (excluding current GOES) Web*

Various Multi-spectral False Color Imagery Web*

*Current **pPlanned


Presenter
Presentation Notes
All products are available for all sensors except split-window imagery is not available from the current GOES imager.
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Quantitative Products

_ Current and Planned Distribution

Ash Probability McIDAS**, N-AWIPS**, AWIPS-I1**, and Web*
Ash Cloud Ton Heisht McIDAS**_ N-AWIPS**_ AWIPS-11**_and Weh*
Ash Particls |C4D? ¥
Ash Mass Loading McIDAS**, N-AWIPS**, AWIPS-I1**, and Web*
Volcanic Ash Alerts Email*, SMS*, and Web*
Volcanic Convection Alerts Email*, SMS*, and Web*

Volcanic Thermal Anomaly Alerts Email*, SMS*, and Web*

Supporting Qualitative Products

Split-window Imagery (excluding current GOES) Web*

Various Multi-spectral False Color Imagery Web*

*Current **pPlanned


Presenter
Presentation Notes
All products are available for all sensors except split-window imagery is not available from the current GOES imager.


A sophisticated set of computer algorithms utilizes the spectral, spatial, and temporal
information offered by various satellites to automatically detect volcanic clouds and
estimate important volcanic cloud properties (height, effective radius, and mass
loading)

Channels used in volcanic cloud detection component of algorithm

m Channels used

AVHRR 0.65, 3.75, 11, and 12 um
COMS 0.65, 3.9, 11, and 12 um

FY2 0.65, 3.9, 11, and 12 um

GOES 0.65, 3.9, 6.7, 11, and 13.3 um

GOES-R ABI* 0.65, 3.9,7.3,8.5,11, and 12 um
Himawari-8/9* 0.65, 3.9, 7.3, 8.5, 11, and 12 um

MODIS 0.65, 3.75, 7.3, 8.5, 11, and 12 pm
MTSAT 0.65, 3.9, 11, and 12 pm
SEVIRI 0.65, 3.9, 7.3, 8.5, 11, and 12 pm

VIIRS 0.65, 3.75, 8.5, 11, and 12 um *Future sensor


Presenter
Presentation Notes
The same software system is used for each sensor.  The software is designed to taken full advantage of each sensor’s capabilities and can even be used to combine measurements from different sensors.


A sophisticated set of computer algorithms utilizes the spectral, spatial, and temporal
information offered by various satellites to automatically detect volcanic clouds and
estimate important volcanic cloud properties (height, effective radius, and mass
loading)

Channels used cloud property determination portion of algorithm

m Channels used

AVHRR 11 and 12 um
COMS 11 and 12 um
FY2 11 and 12 um
GOES 11 and 13.3 um

GOES-R ABI* 11,12, and 13.3 um
Himawari-8/9* 11, 12, and 13.3 um

MODIS 11,12, and 13.3 um
MTSAT 11 and 12 um
SEVIRI 11,12, and 13.3 um

VIIRS 11 and 12 um *Future sensor


Presenter
Presentation Notes
The same software system is used for each sensor.  The software is designed to take full advantage of each sensor’s capabilities and can even be used to combine measurements from different sensors.


Our near real-time system running at UW-CIMSS has global coverage

N15, N16, N18, N19, ~3 GB
and MetOp-B AVHRR

HRPT*

GOES-13/14 ~14 GB
GOES-15 ~14 GB
MODIS-DB (AK) ~7 GB
MODIS NASA NRT ~30 GB
MTSAT-2 ~4 GB
Met-10 SEVIRI ~28 GB
VIIRS-DB (AK)* ~5 GB
Total ~105 GB

*Will be added to real-time processing stream shortly


Presenter
Presentation Notes
The system picks out the 1 kb – 1mb that matters for this problem.


1). Ash dominated volcanic plumes — Semi-
transparent clouds dominated by volcanic ash.
Lightning is usually not present in these clouds.

2). Ice topped umbrella clouds — These cloud are
mostly observed during a major eruption. A
spectral based volcanic ash signal is usually initially
absent because the ash is encased in ice and/or
the cloud is opaque. Lightning is often present in
these clouds.

3). SO, clouds - Sulfur dioxide clouds (SO, gas is
invisible to the eye) that may or may not contain
volcanic ash. Some eruptions produce large
amounts of SO, and very little ash and vice-versa.
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From:
Subject:
Date:
To:

Mike Pavolonis =mpavi@ssec.wisc.edu>
NOAA/CIMSS Volcanic Cloud Alert
May 16, 2013 12:20:24 PM CDT

Mike Pavolonis <mpav@ssec.wisc.edus

@ OLCANIC ALERTS **arswses
STARTING DATETIME OF IMAGE: 2013-05-16 13:49:58 [UTC]

PRIMARY INSTRUMENT: Aqua MODIS

WMO SPACECRAFT ID: 784

LOCATIOMN/ORBIT: LEO

L1 FILE: MYDO21 KM.A2013136.1350.005.2013136160251 . NRT.hdf
VOLCANO DATABASE: Mdata/common/VOLCAT_DATAfalertsVolcat_Alernt_Val
NUMBER OF ASH CLOUD ALERTS: 1

NUMBER OF VOLCANIC Cb ALERTS: 0

NUMBER OF VOLCANIC THREMAL ANOMALY ALERTS: 0

NUMBER OF 502 CLOUD ALERTS: 0

REFPORT WITH IMAGES:
httpsfvolcano.ssec.wisc.edu/alertreport@017

POSSIBLE YOLCANMIC ASH CLOUD FOUMD
Alert Status: Newly detected feature
Latitude of Radiative Center: 55367 [degrees]
Longitude of Radiative Center:-161.736 [degrees]
Mean Viewing Angle: 46.50 [degrees]
Mean Solar Zenith Angle: 85.30 [degrees]
MNearby Volcanoes (meeting alern criteria):
Pavlof(11.07 km) [Thermal Anomaly Present]
Pavlof Sister(11.73 km) [Thermal Anomaly Present]
Emmans Lake(21.86 km)
Dutton(40.52 km)
Dana(44.93 km)
Cloud Object Probability: 88.99996 [%4]
Median Probability of Object Pixels: 98.71912 [3]
Percent Unambiguous Pixels: 16.15809 [3]
Maximum Height [AMSL]: 5.8 [km] (19175.99 [f])
80th Percentile Height [AMSL]: 4.6 [km] (15037 .92 [f])
Mean Tropopause Height [AMSL]: 8.8 [km] (28026.27 [f])
Total Mass: .001010 [Tg]
Median Effective Particle Radius: 4.53 [um]
Total Area: 606.44 [km"2]

Geographic Regions of Nearby Volcanoes: Alaska Peninsula
VAAC Regions of Nearby Violcanoes: Anchorage
FIR Regions of Mearby Volcanoes: Unknown

When an ash cloud near a volcano is detected
with confidence, an email alert is generated

The alert criteria are highly configurable such
that the user can define which volcanoes can
trigger any combination of ash, volcanic
convection, and thermal anomaly alerts and
which satellite sensors provide the alerts (and
how often in the case of a long lived cloud)




From: Mike Pavolonis <mpay@ssec.wisc.edu=
Subject: NOAA/CIMSS Volcanic Cloud Alert
Date: May 16, 2013 1222024 PM CDT
To: Mike Pavolanis «<mpav@ssec.wisc.edu=

@ OLCANIC ALERTS =+
STARTING DATE/TIME OF IMAGE: 2013-05-16 13:48:58 [UTC]

PRIMARY INSTRUMENT: Aqua MODIS

WMO SPACECRAFT ID: 784

LOCATION/ORBIT: LED

L1 FILE: MYD021 KM.A2013136.1350.005.2013136160251 . NRT.hdf

YOLCANO DATABASE: data‘common/OLCAT _DATAMlertsNolcat Alert_Volcano Database Mayid 2013 164631,
NUMBER OF ASH CLOUD ALERTS:1

NUMBER OF VOLCANIC Cb ALERTS: 0

NUMBER OF VOLCANIC THREMAL ANOMALY ALERTS: 0

NUMBER OF 502 CLOUD ALERTS:0

Header block of alert
-Information about the
satellite imagery that
resulted in the alert
being generated

REPORT WITH IMAGES:
hitp2volcano.ssec.wisc.edu/alertreport/301 7

POSSIBLE YOLCANMIC ASH CLOUD FOUMD
Alert Status: Newly detected feature
Latitude of Radiative Center: 55367 [degrees]
Longitude of Radiative Center:-161.736 [degrees]
Mean Viewing Angle: 46.50 [degrees]
Mean Solar Zenith Angle: 85.30 [degrees]
MNearby Volcanoes (meeting alern criteria):
Pavlof(11.07 km) [Thermal Anomaly Present]
Pavlof Sister(11.73 km) [Thermal Anomaly Present]
Emmans Lake(21.86 km)
Dutton(40.52 km)
Dana(44.93 km)
Cloud Object Probability: 88.99996 [%4]
Median Probability of Object Pixels: 98.71912 [3]
Percent Unambiguous Pixels: 16.15809 [3]
Maximum Height [AMSL]: 5.8 [km] (19175.99 [f])
80th Percentile Height [AMSL]: 4.6 [km] (15037 .92 [f])
Mean Tropopause Height [AMSL]: 8.8 [km] (28026.27 [f])
Total Mass: .001010 [Tg]
Median Effective Particle Radius: 4.53 [um]
Total Area: 606.44 [km"2]

Geographic Regions of Nearby Volcanoes: Alaska Peninsula
VAAC Regions of Nearby Violcanoes: Anchorage
FIR Regions of Mearby Volcanoes: Unknown




From: Mike Pavolonis <mpay@ssec.wisc.edu=
Subject: NOAA/CIMSS Volcanic Cloud Alert
Date: May 16,2013 12:20:24 PM CDT
To: Mike Pavolanis «<mpav@ssec.wisc.edu=

@ OLCANIC ALERTS ™ *****»
STARTING DATEMTIME OF IMAGE: 2013-05-16 13:49:58 [UTC]

PRIMARY INSTRUMENT: Agua MODIS

WMO SPACECRAFT ID: 784

LOCATION/ORBIT: LEC

L1 FILE: MYDO21 KM.A2013136.1350.005.2013136160251. NRT.hdf

VOLCANO DATABASE: data/common/VOLCAT _DATA/alertsNVolcat_Alent_Volcano_Database Mayid 2013_164631.td
NUMBER OF ASH CLOUD ALERTS: 1

NUMBER OF VOLCANIC Cb ALERTS: 0

NUMBER OF VOLCANIC THREMAL ANOMALY ALERTS: 0

NUMBER OF S02 CLOUD ALERTS: 0

REPORT WITH IMAGES:
hitp2volcano.ssec.wisc.edu/alertreport/301 7

POSSIBLE YOLCANMIC ASH CLOUD FOUMD
Alert Status: Newly detected feature
Latitude of Radiative Center: 55367 [degrees]
Longitude of Radiative Center:-161.736 [degrees]
Mean Viewing Angle: 46.50 [degrees]
Mean Solar Zenith Angle: 85.30 [degrees]
MNearby Volcanoes (meeting alern criteria):
Pavlaf(11.07 km) [Thermal Anomaly Present] .
Pavlof Sister(11.73 km) [Thermal Anomaly Present] Maln alert bOdV
Emmans Lake(21.86 km)
Dutton(40.52 km)
Dana(44.93 km)

Cloud Object Probability: 99.99998 [3%]
Median Probability of Object Pixels: 98.71912 [3&]
Percent Unambiguous Pixels: 16.15809 [3]
Maximum Height [AMSL]: 5.8 [km] (19175.99 [f])
80th Percentile Height [AMSL]: 4.6 [km] (15037 .92 [f])
Mean Tropopause Height [AMSL]: 8.8 [km] (28026.27 [f])
Total Mass: .001010 [Tg]
Median Effective Particle Radius: 4.53 [um]
Total Area: 606.44 [km"2]

Geographic Regions of Nearby Volcanoes: Alaska Peninsula
VAAC Regions of Nearby Violcanoes: Anchorage
FIR Regions of Mearby Volcanoes: Unknown




FPOSSIBLE VOLCANIC ASH CLOUD FOUND

Lat and lon where the
detected ash cloud is most
dense (most optically thick)

Latitude of Radiative Center: 55.367 [degrees]
Longitude of Radiative Center: -161.736 [degrees
Mean Viewing Angle: 46.50 [degrees)

Mean Solar Zenith Angle: 95.30 [degrees)
MNearby Volcanoes (meeting alert criteria):
Pavliof{(11.07 km) [Thermal Anomaly Present]
Pavlof Sister(11.73 km) [Thermal Anomaly Present]
Emmaons Lake(21.86 km)
Dutton(40.52 km)
Dana(44.93 km)
Cloud Object Probability: 99.99996 [%)
Median Probability of Object Pixels: 98.71912 [%]
Percent Unambiguous Pixels: 16.15808 [%]
Maximum Height [AMSL]: 5.8 [km] (12175.99 [f])
90th Percentile Height [AMSL): 4.6 [km] (15037.92 [ft])
Mean Tropopause Height [AMSL]: 8.8 [km] (29026.27 [ft])
Total Mass: 001010 [Tg]
Median Effective Particle Radius: 4.53 [um]
Total Area: 606.44 [km"2]



POSSIBLE VOLCANIC ASH CLOUD FOUMND
Alert Status: Mewly detected feature

Latitude of Radiative Center: 55.367 [degrees]
Longitude of Radiative Center: -161.736 [deqrees

Mean Viewing Angle: 46.50 [degrees)
Mean Solar Zenith Angle: 95.30 [degrees)

Satellite viewing angle and
solar zenith angle (> 90.0°
indicates darkness)

Nearby vVolcanoes (meeling alert critera):
Pavliof{(11.07 km) [Thermal Anomaly Present]

Pavlof Sister(11.73 km) [Thermal Anomaly Present]

Emmaons Lake(21.86 km)
Dutton(40.52 km)
Dana(44.93 km)

Cloud Object Probability: 99.99996 [%)
Median Probability of Object Pixels: 98.71912 [%]
Percent Unambiguous Pixels: 16.15808 [%]
Maximum Height [AMSL]: 5.8 [km] (12175.99 [f])
90th Percentile Height [AMSL): 4.6 [km] (15037.92 [ft])

Mean Tropopause Height [AMSL]: 8.8 [km] (29026.27 [ft])

Total Mass: .001010 [Tg)
Median Effective Particle Radius: 4.53 [um]
Total Area: 606.44 [km"2]




POSSIBLE VOLCANIC ASH CLOUD FOUMND
Alert Status: Mewly detected feature
Latitude of Radiative Center: 55.367 [degrees]
Longitude of Radiative Center: -161.736 [degrees]
Mean Viewing Angle: 46.50 [degrees)
Mean Solar Jenith Angle Q8 30 Ideareec)
MNearby Volcanoes (meeting alert criteria):
Pavliof{(11.07 km) [Thermal Anomaly Present]
Pavlof Sister(11.73 km) [Thermal Anomaly Present]
Emmaons Lake(21.86 km)
Dutton(40.52 km)

Listing of nearby volcanoes
along with distance from
volcano to the radiative
center of the ash cloud

Dana(44.93 km)

Cloud Object Probability: 98.993986 [%)]

Median Probability of Object Pixels: 98.71912 [%]
Percent Unambiguous Pixels: 16.15808 [%]

Maximum Height [AMSL]: 5.8 [km] (12175.99 [f])

90th Percentile Height [AMSL): 4.6 [km] (15037.92 [ft])
Mean Tropopause Height [AMSL]: 8.8 [km] (29026.27 [ft])
Total Mass: 001010 [Tg]

Median Effective Particle Radius: 4.53 [um]

Total Area: 606.44 [km"2]




POSSIBLE VOLCANIC ASH CLOUD FOUMND
Alert Status: Mewly detected feature
Latitude of Radiative Center: 55.367 [degrees]
Longitude of Radiative Center: -161.736 [degrees]
Mean Viewing Angle: 46.50 [degrees)
Mean Solar Zenith Angle: 95.30 [degrees)
MNearby Volcanoes (meeting alert criteria):
Pavliof{(11.07 km) [Thermal Anomaly Present]
Pavlof Sister(11.73 km) [Thermal Anomaly Present]

Em[r:l‘n {;[ns :E:jkgf;:{'ﬂﬁ km) These fields, which are used by
[L;ujaﬁ 2544:93 Hm; the automated alert system to
Cloud Object Probability: 99.899996 [#] determine which clouds are truly
Median Probability of Object Pixels: 98.71912 [24] volcanic ash, provide
[Percent Unambiguous Pixels: 1615808 [%] information on detection
Maximum Height [AMSL]: 5.8 [km] (191 75.93 [i)) confidence

90th Percentile Height [AMSL): 4.6 [km] (15037.92 [ft])
Mean Tropopause Height [AMSL]: 8.8 [km] (29026.27 [ft])
Total Mass: .001010 [Tg)

Median Effective Particle Radius: 4.53 [um]

Total Area: 606.44 [km"2]



POSSIBLE VOLCANIC ASH CLOUD FOUMND
Alert Status: Mewly detected feature

Latitude of Radiative Center: 55.367 [degrees]
Longitude of Radiative Center: -161.736 [degrees]
Mean Viewing Angle: 46.50 [degrees)
Mean Solar Zenith Angle: 95.30 [degrees)
MNearby Volcanoes (meeting alert criteria):
Pavlof(11.07 km) [Thermal Anomaly Press
Pavlof Sister(11.73 km) [Thermal Anomaly Pre
Emmaons Lake(21.86 km)
Dutton(40.52 km)
Dana(44.93 km)
Cloud Object Probability: 99.99996 [%)

The estimated maximum height of the
ash cloud, the 90t" percentile value of
ash cloud height, and the height of the
tropopause taken from an NWP model
(usually the GFS) are provided here.

The smaller the difference between
the maximum ash cloud height and
the 90" percentile value, the greater
the confidence in the maximum height
estimate

Median Probability of Object Pixels: 98.71912 [%]

Maximum Height [AMSL]: 5.8 [km] (19175.99 [f])

90th Percentile Height [AMSL): 4.6 [km] (15037.92 [ft])
Mean Tropopause Height [AMSL]: 8.8 [km] (29026 .27 [fil)

Total Mass: .001010 [Tg)
Median Effective Particle Radius: 4.53 [um]
Total Area: 606.44 [km"2]



Presenter
Presentation Notes
The maximum height estimate can be used to initialize HYSPLIT


POSSIBLE VOLCANIC ASH CLOUD FOUMND
Alert Status: Mewly detected feature

Latitude of Radiative Center: 55.367 [degrees]
Longitude of Radiative Center: -161.736 [degrees]
Mean Viewing Angle: 46.50 [degrees)

Mean Solar Zenith Angle: 95.30 [degrees)

MNearby Volcanoes (meeting alert criteria):

Pavliof{(11.07 km) [Thermal Anomaly Present]

Pavlof Sister(11.73 km) [Thermal Anomaly Present]

Emmaons Lake(21.86 km)
Dutton(40.52 km)
Dana(44.93 km)

Cloud Object Probability: 99.99996 [%)
Median Probability of Object Pixels: 98.71912 [%]
Percent Unambiguous Pixels: 16.15808 [%]
Maximum Height [AMSL]: 5.8 [km] (12175.99 [f])
90th Percentile Height [AMSL): 4.6 [km] (15037.92 [ft])
Mean Tropopause Height [AMSL]: 8.8 [km] (28026.27

[ft])

Total Mass: .001010 [Tg)
Median Effective Particle Radius: 4.53 [um]
Total Area: 606.44 [km*2]

Estimates of additional
properties of the detected ash
cloud

Total mass of ash (terra-
grams), the median value of
effective particle radius, and
the total horizontal area of the
ash cloud




From: Mike Pavolonis <mpay@ssec.wisc.edu=
Subject: NOAA/CIMSS Volcanic Cloud Alert
Date: May 16, 2013 1222024 PM CDT
To: Mike Pavolanis «<mpav@ssec.wisc.edu=

@ OLCANIC ALERTS ™ *****»
STARTING DATE/TIME OF IMAGE: 2013-05-16 13:48:58 [UTC]

PRIMARY INSTRUMENT: Aqua MODIS

WMO SPACECRAFT ID: 784

LOCATION/ORBIT: LED

L1 FILE: MYD021 KM.A2013136.1350.005.2013136160251 . NRT.hdf

YOLCANO DATABASE: data‘common/VOLCAT DATAMAlertsNolcat_Alert Volcano Database Mayid 2013 164631 .0
NUMBER OF ASH CLOUD ALERTS:1

NUMBER OF VOLCANIC Cb ALERTS: 0

NUMBER OF VOLCANIC THREMAL ANOMALY ALERTS: 0

NUMBER OF 502 CLOUD ALERTS:0

REPORT WITH IMAGES:
hitp2volcano.ssec.wisc.edu/alertreport/301 7

POSSIBLE YOLCANMIC ASH CLOUD FOUMD
Alert Status: Newly detected feature
Latitude of Radiative Center: 55367 [degrees]
Longitude of Radiative Center:-161.736 [degrees]
Mean Viewing Angle: 46.50 [degrees]
Mean Solar Zenith Angle: 85.30 [degrees]
MNearby Volcanoes (meeting alern criteria):
Pavlof(11.07 km) [Thermal Anomaly Present]
Pavlof Sister(11.73 km) [Thermal Anomaly Present]
Emmans Lake(21.86 km)
Dutton(40.52 km)
Dana(44.93 km)
Cloud Object Probability: 88.99996 [%4]
Median Probability of Object Pixels: 98.71912 [3]
Percent Unambiguous Pixels: 16.15809 [3]
Maximum Height [AMSL]: 5.8 [km] (19175.99 [f])
80th Percentile Height [AMSL]: 4.6 [km] (15037 .92 [f])

Mean Tropopause Height [AMSL]: 8.8 [km] (28026.27 [f])

Total Mass: .001010 [Tg] Additional geographic information
Median Effective Particle Radius: 4.53 [um] . N . . .
Total Area: 606.44 [km*2] -We are still trying to obtain shape files with FIR

boundaries (this field is set to unknown for now)

Geographic Regions of Nearby Volcanoes: Alaska Peninsula

VAAC Regions of Nearby Violcanoes: Anchorage
FIR Regions of Mearby Volcanoes: Unknown




From: Mike Pavolonis <mpay@ssec.wisc.edu=
Subject: NOAA/CIMSS Volcanic Cloud Alert
Date: May 16, 2013 1222024 PM CDT
To: Mike Pavolanis «<mpav@ssec.wisc.edu=

@ OLCANIC ALERTS **arswses
STARTING DATETIME OF IMAGE: 2013-05-16 13:49:58 [UTC]
PRIMARY INSTRUMENT: Aqua MODIS

WMO SPACECRAFT ID: 784

LOCATIOMN/ORBIT: LEO

L1 FILE: MYDO0O21KM.A2013136.1350.005.2013136160251.MRT.hdf

YOLCANO DATABASE: data‘common/VOLCAT DATAMAlertsNolcat_Alert Volcano Database Mayid 2013 164631 .0

NUMBER OF ASH CLOUD ALERTS: 1
NUMBER OF VOLCANIC Cb ALERTS: 0
NUMBER OF VOLCANIC THREMAL ANOMALY ALERTS: 0

_NUMBER OF S02 CI QD Al ERTS.0

REPORT WITH IMAGES:
hitp2volcano.ssec.wisc.edu/alertreport/301 7

POSSIBLE YOLCANMIC ASH CLOUD FOUMD
Alert Status: Newly detected feature
Latitude of Radiative Center: 55367 [degrees]
Longitude of Radiative Center:-161.736 [degrees]
Mean Viewing Angle: 46.50 [degrees]
Mean Solar Zenith Angle: 85.30 [degrees]
MNearby Volcanoes (meeting alern criteria):
Pavlof(11.07 km) [Thermal Anomaly Present]
Pavlof Sister(11.73 km) [Thermal Anomaly Present]
Emmans Lake(21.86 km)
Dutton(40.52 km)
Dana(44.93 km)
Cloud Object Probability: 88.99996 [%4]
Median Probability of Object Pixels: 98.71912 [3]
Percent Unambiguous Pixels: 16.15809 [3]
Maximum Height [AMSL]: 5.8 [km] (19175.99 [f])
80th Percentile Height [AMSL]: 4.6 [km] (15037 .92 [f])
Mean Tropopause Height [AMSL]: 8.8 [km] (28026.27 [f])
Total Mass: .001010 [Tg]
Median Effective Particle Radius: 4.53 [um]
Total Area: 606.44 [km"2]

Geographic Regions of Nearby Volcanoes: Alaska Peninsula
VAAC Regions of Nearby Violcanoes: Anchorage
FIR Regions of Mearby Volcanoes: Unknown

Alert specific URL to web version of alert
and associated alert imagery
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Volcanic Cloud Monitoring -— NOAA/CIMSS (BETA)

(|| - | >+ |Bmtp:,,',fvoIcano.s5ec.wisc.edufalem’reponﬁﬂl?

¢ | (Q~ Google

o [J] #8 Apple (13)v Yahoo! eBay Amazon News (1,466)~"
CIMSS » Volcanic Cloud Monitoring » Event Alerts » 2013-05-16

Volcanic Cloud Monitoring — NOAA/CIMSS

Home Sector Imagery Alerts

Admin

Volcanic Cloud Alert Report

Logout (mpav@ssec.wisc.edu)

Date:
Time:
Primary Instrument:

2013-05-16
13:49:58
Agua MODIS

More detalls ¥

Alert Status

False Color Imagery (12-11um, 11-8.5sm, 11um

False Color Image (12-11, 11-8.5, 11)

Falsa Calar | g 12-11 L 11-8, 11
R oD e e LT PR Radiative Center (Lat,

Lon):

Mean Viewing Angle
Mean Solar Zenith Angle

Nearby Volcanoes
(meeting alert criteria):

Cloud Object Probability

Median Probability Of
False Color Image (12-11, 11-8.5, 11)
[zoomed-in] Object Pixels

Percent Unambiguous

False Color Imagery {12-11pm, 11-3.9m, 11am)

Falsa Color IrnaiElrr (12-11pm, 11-3.9um, 114m) Pixels

Maximum Helght [amsl]

90th Percentile Helght
[amsI]

Mean Tropopause
Height [amsI]

Possible Volcanic Ash Cloud View event Imagery »

Newly detected feature
56.367 °,-161.736 °

46.50 °
95.30°

Dutton (40.52 km)

Pavlof (11.07 km) [Thermal
Anomaly Present]

Pavlof Sister (11.73 km)
[Thermal Anomaly Present]

Emmons Lake (21.86 km)
Dana (44.93 km)

99.99996 %

98.71912 %

16.16000 %
5.80 km

4.60 km

8.80 km

SRR



_____AT&T 4G 2:58 PM 78 % =

1 (410) 000-308 SMS message
I alerts are
| Call || FaceTime || Add Contact also available

The alert subscription options

/FRM:mpav@ssec.wisc.edu\ are very flexible and the system
SUBJ:NOAA/CIMSS tracks detected clouds in time
Volcanic Cloud Alert (regardless of which satellite
MSG: @ detected them) so that multiple
1 ASH ALERT(S) Nt alerts are not issued for the
http://volcano.ssec.wisc.e same cloud (unless the user
du/alert/report/465 wants it)

J

The alerting system can also
optionally be used to alert users
when a LEO overpass with an ash
cloud occurs

oY



Presenter
Presentation Notes
The alert subscription interface is very flexible.  For instance you can optionally receive text and email alerts for new ash clouds within the Anchorage VAAC region and just email alerts for thermal anomalies in the Anchorage VAAC region and new ash clouds from Kamchatka volcanoes.  The alerting system can also be used to inform a user whenever a LEO overpass with a volcanic cloud occurs.  The alert system has a “memory” to prevent multiple alerts for the same cloud (unless the user always wants alerts from a particular sensor or sensors).


S Split-Window Imagery (11-12 um) “Split-window” imagery is
Aqua MODIS (05/16/2013 — 13:50 UTC)} available on the web site for all

I & | ' sensors except GOES-12, GOES-13,
o8

)

; 8 GOES-14, and GOES-15.

The “split-window” imagery is
automatically annotated (with
arrows or contours) to show
where a volcanic cloud was
detected by our automated
algorithm.

Volcano locations are denoted on
the imagery

I
-2 =11 0 1
BTD[11-12 um] [K]



Presenter
Presentation Notes
Color bar is inspired by the AVO image flipper.


S Split-Window Imagery (11-12 um) “Split-window” imagery is
Aqua MOD'S (05/1 6/2013 - 13:50 UTC) , available on the Web site for a"
- e
/ sensors except GOES-12, GOES-13,
GOES-14, and GOES-15.

The “split-window” imagery is
automatically annotated (with
arrows or contours) to show
where a volcanic cloud was
detected by our automated
algorithm.

Volcano locations are denoted on
the imagery

I
-2 =11 0 1
BTD[11-12 um] [K]
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Presentation Notes
Color bar is inspired by the AVO image flipper.


False Color Imagery (12-11um, 11-3.9um, 11Hm)
Aqua MODIS (05/16/2013 — 13:50 UTC)
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False color (RGB) imagery is also
available on the web site. Please
see:

http://www.eumetsat.int/Home/

Main/DataProducts/Training/SP 2
012105102052215?|=en

for detailed RGB training material.

The RGB imagery is automatically
annotated (with arrows or
contours) to show where a
volcanic cloud was detected by our
automated algorithm.

Volcano locations are denoted on
the imagery

This channel combination is
available on all sensors (13.3 um is
ubstituted for 12 um on GOES)



http://www.eumetsat.int/Home/Main/DataProducts/Training/SP_2012105102052215?l=en
http://www.eumetsat.int/Home/Main/DataProducts/Training/SP_2012105102052215?l=en
http://www.eumetsat.int/Home/Main/DataProducts/Training/SP_2012105102052215?l=en

False Color Imagery(12 11um, 11-3.9um, 11um)
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False color (RGB) imagery is also
available on the web site. Please
see:

http://www.eumetsat.int/Home/

Main/DataProducts/Training/SP 2

012105102052215?I=en

for detailed RGB training material.

The RGB imagery is automatically
annotated (with arrows or
contours) to show where a
volcanic cloud was detected by our
automated algorithm.

Volcano locations are denoted on
the imagery

This channel combination is
available on all sensors (13.3 um is
ubstituted for 12 um on GOES)



http://www.eumetsat.int/Home/Main/DataProducts/Training/SP_2012105102052215?l=en
http://www.eumetsat.int/Home/Main/DataProducts/Training/SP_2012105102052215?l=en
http://www.eumetsat.int/Home/Main/DataProducts/Training/SP_2012105102052215?l=en

False Color Imagery (12-11um, 11-8.5um, 11um)
Aqua MODIS (05/1 6/201 13— 13:50 UTC) , .
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Annotation Key
(annotation colors are not related to colors in underlying |mage)

Volcanic Cb

Ash/Dust Cloud

False color (RGB) imagery is also
available on the web site. Please
see:

il http://www.eumetsat.int/Home/

Main/DataProducts/Training/SP 2
A 012105102052215?|=en

for detailed RGB training material.

The RGB imagery is automatically
annotated (with arrows or
contours) to show where a
volcanic cloud was detected by our
automated algorithm.

Volcano locations are denoted on
the imagery

This channel combination is
available on MODIS, SEVIRI, VIIRS,
and the GOES-R ABI (future
sensor)



http://www.eumetsat.int/Home/Main/DataProducts/Training/SP_2012105102052215?l=en
http://www.eumetsat.int/Home/Main/DataProducts/Training/SP_2012105102052215?l=en
http://www.eumetsat.int/Home/Main/DataProducts/Training/SP_2012105102052215?l=en

False Color Imagery (12-11um, 11-8.5um, 11um)
Agua MODIS (05/16/2013 — 13:50 UTC) |
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Annotation Key
(annotation colors are not related to colors in underlying |mage)

Cloud Volcanic Cb

Ash/Dust

False color (RGB) imagery is also
available on the web site. Please
see:

http://www.eumetsat.int/Home/

# 8 &5f| Main/DataProducts/Training/SP_2
4 \" 4 012105102052215?|=en

for detailed RGB training material.

The RGB imagery is automatically
annotated (with arrows or
contours) to show where a
volcanic cloud was detected by our
automated algorithm.

Volcano locations are denoted on
the imagery

This channel combination is
available on MODIS, SEVIRI, VIIRS,
and the GOES-R ABI (future
sensor)



http://www.eumetsat.int/Home/Main/DataProducts/Training/SP_2012105102052215?l=en
http://www.eumetsat.int/Home/Main/DataProducts/Training/SP_2012105102052215?l=en
http://www.eumetsat.int/Home/Main/DataProducts/Training/SP_2012105102052215?l=en

B IR Window Imagery and Ash Probability The automated volcanic ash
Aqua MOD'S (05/1 6/201 3 — 13 50 UTC) detection results quantify the

\ / @:e Clou horizontal extent of volcanic ash

it

The ash detection, which is
expressed as a probability, is
overlaid on standard 11 pm

Liquid Water Clouds 5 | infrared imagery

()

The automated ash detection
algorithm is designed to mimic
how a well trained human would
manually analyze a multi-spectral
image (high detection rate and a
very low false alarm rate)

" ol
|
180 200 220 240 260 280 300 320 0 20 40 60 80 100
11 um BT [K] Ash/Dust Probability [%]



Presenter
Presentation Notes
-The algorithms are designed to determine the horizontal extent of the cloud in a manner consistent with how a VAAC forecaster would determine the horizontal extent of the cloud through manual analysis of multi-spectral satellite imagery. This is mainly accomplished by training a statistical classifier using manually analyzed volcanic ash clouds. 
-Our method produces very few false alarms and, as such, can be used to issue alerts to VAAC forecasters when a new volcanic cloud is detected 


False Color Imagery (12-11um, 11-8.5um, 11um) A manual analysis of this image
Aqua MODIS (05/1 6/2013 - 13:50 UTC) suggests the horizontal

boundary depicted in white

Annotation Key s
(annotation colors are not related to colors in underlying image)



B IR Window Imagery and Ash/Dust Cloud Height The estimated ash cloud top

as colors overlaid on an infrared
image

] The height is derived using
multiple infrared channels, so no
assumption regarding cloud
opacity is made

The multi-spectral approach allows
for accurate height estimates even
when the cloud is optically thin
(e.g. the 11 pum brightness
temperature is a poor proxy for
the true cloud top temperature)

This product can also be viewed in
kilo-feet (ASL) in N-AWIPS and
MCcIDAS

180 200 220 240 260 280 300 3200 2 4 6 8 10 12 14 16 18 20
11 um BT [K] Ash/Dust Height [km, ASL]



Presenter
Presentation Notes
The ash cloud properties only have valid values where ash was detected


IR Window Imagery and Ash/Dust Loading The ash mass loading (total
Aqua MODIS (05/16/2013 - 13:50 UTC)

column mass of ash per unit area)
is also estimated

We are hopeful that this product
] can eventually be used to improve
dispersion model forecasts

180 200 220 240 260 280 300 3200 1 2 3 4 5 6 7 8 9 10
11 um BT [K] Ash/Dust Loading [g/m?]




IR Window Imagery and Ash/Dust Effective Radius | The effective ash particle radius
Aqua MODIS (05/16/2013 — 13:50 UTC) indicates which part of the particle
size distribution is contributing
most to the satellites
measurements

Smaller values are indicative of an
ash cloud dominated by smaller
particles

Smaller particles stay lofted in the
atmosphere longer than larger

particles (in the absence of strong
vertical motions)

We are hopeful that this product
can eventually be used to improve
dispersion model forecasts

180 200 220 240 260 280 300 3200 2 4 8 10 12 14
11 um BT [K] Ash/Dust Effective Radius [um]




False Color Imagery (12-11um, 11-8.5um, 11um)
Agua MODIS (05/16/2013 — 13:50 UTC)

Annotation Key e
(annotation colors are not related to colors in underlying image)

Aqua MODIS (05/16/2013

IR Window Imagery and Ash/Dust Effective Radius
13:50 UTC)

180 200 220 240 260 280 300 320 0
11 um BT [K]

IR Window Imagery and Ash/Dust Cloud Heig
Agua MQODIS (05/16/2013

13:50 UTC)

4-panel figures are also

available on the web site

180 200 220 240 260 280 300 3200 2 4 6 8 10 12 14 16 18 20

11 um BT [K]

Ash/Dust Height [km, ASL]

IR Window Imagery and Ash/Dust Loading

Aqua MQODIS (05/16/2013

13:50 UTC)

24 10 12 14 16180 200 220 240 260 280 300 3200 1 2 3 4 5 6 7 8 9 10

Ash/Dust Effective Radius [um]

11 um BT [K]

Ash/Dust Loading [g/m?]



1). Ash dominated volcanic plumes — Semi-
transparent clouds dominated by volcanic ash.
Lightning is usually not present in these clouds.

2). Ice topped umbrella clouds — These cloud are
mostly observed during a major eruption. A
spectral based volcanic ash signal is usually initially
absent because the ash is encased in ice and/or
the cloud is opaque. Lightning is often present in
these clouds.

3). SO, clouds - Sulfur dioxide clouds (SO, gas is
invisible to the eye) that may or may not contain
volcanic ash. Some eruptions produce large
amounts of SO, and very little ash and vice-versa.

(600¢) uoyjeq pue nespeN |




1). Ash dominated volcanic plumes — Semi-
transparent clouds dominated by volcanic ash.
Lightning is usually not present in these clouds.

2). Ice topped umbrella clouds — These cloud are
mostly observed during a major eruption. A
spectral based volcanic ash signal is usually initially
absent because the ash is encased in ice and/or
the cloud is opaque. Lightning is often present in
these clouds.

3). SO, clouds - Sulfur dioxide clouds (SO, gas is
invisible to the eye) that may or may not contain
volcanic ash. Some eruptions produce large
amounts of SO, and very little ash and vice-versa.

(600¢) uoyjeq pue nespeN |




‘“he time rate of change of vertical
growth can be used to identify volcanic

Kasatochi (AK), August 7, 2008

False Color Imagery (12-11um, 11-3.9um, 11um)
GOES-11 Imager (08/07/2008 — 22:30 UTC)

eruptions even in the absence of a
spectral signature

l@FFFFFFFFFFvDLGANE ALEHTSFFFFFFFFFF

STARTING DATE/TIME OF IMAGE: 2008-08-07 22:30:00 [UTC]
PRIMARY INSTRUMENT: GOES-11 Imager

WMO SPACECRAFT ID: 255

LOCATION/ORBIT: GED

L1 FILE: goes11_1_2008_220_2230.area.gz

VOLCAMND DATABASE: Mdata/commonNOLCAT_DATAGIers\
MUMBER OF ASH CLOUD ALERTS:0

NMUMBER OF VOLCANIC Ch ALERTS: 1

MUMBER OF VOLCANIC THREMAL ANOMALY ALERTS: 0
MUMBER OF 302 CLOUD ALERTS: 0

by

REPORT WITH IMAGES:
httpfvolcano.ssecwisc.edu/alertreport®158

POSSIBLE VOLCANIC ERUPTION DETECTED
Alert Status: New Alert Object
Latitude of Radiative Center: 52.163 [degrees]
Longitude of Radiative Center:-175.570 [degrees]
Mean Viewing Angle: 71.14 [degrees)
Mean Solar Zenith Angle: 38.91 [degrees]
Nearby Volcanoes (meeting alert criteria):

Kasatochi(4.53 km)
Maximum Height [AMSL): B.9 [km] (29271 .64 [f])
90th Percentile Height [AMSL]: 8.3 [km] (27128.11 [f])
Mean Tropopause Height [AMSL]: 10.6 [km] (34721.60 [ft])
Trend in IR Brightness Temperature: -6.64 [K/30 min]
Vertical Growth Rate Anomaly: 1.11 [number of stddev above mg
Total Area: 343.80 [km*2]

Geographic Regions of Nearby Volcanoes: Aleutian Is
VAAC Regions of Nearby Volcanoes: Anchorage
FIR Regions of Nearby Violcanoes: Unknown

. Annotation Key o
(annotation colors are not related to colors in underlying image)



Presenter
Presentation Notes
-5 minute data is optimal, but the technique is useful at up to 30 minute intervals


Alert Status

Radiative Center (lat, Lon):

Mean Viewing Angle

Mean Solar Zenith Angle

Mearby Volcanoes (meeting alert
criteria):

Maximum 3.8 Um Brightness
Temperature

Maximurm 3.8 Um Thermal
Anomaly

Total Area

Geographic Reglons Of Nearby
Volcanoes

Vaac Reglons Of Nearby
Volcanoes

Fir Regions Of Nearby Volcanoes

Mewly detected
feature

False Color Imagery (12-11um, 11-3.9um, 11um)
Terra MODIS (06/16/2013 — 09:04 UTC)
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Unknown (annotation colors are not related to colors in underlying image)




Primary Remote Sensing Challenges

* The following can create false volcanic ash signals in satellite data
and/or dampen the ash spectral signature

Background conditions (e.g. temperature, water vapor, surface
emissivity, etc...), which are highly variable in time and space*

Multiple cloud layers™**

Opaque volcanic clouds can easily be mistaken for meteorological
convection and ash can be encased in ice**

Ash clouds dominated by larger particles are difficult to detect*
Dust and ash have a very similar spectral signature**

Poor signal-to-noise, calibration errors, and co-registration errors™*
Stray light**

Highly variable instrument capabilities**

 In addition there are several logistical challenges associated with
real-time processing (latency, efficiency, and distribution)

*Some improvements in past year
**Major improvements in past year




False Color Imagery (12 11um, 11-8.5um, 11um)
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“Annotation Key
(annotation colors are not related to colors in underlying image)

IR Window Imagery and Ash/Dust Cloud Height
Aqua MODIS (08/09/2008 — 12:45 UTC)

[ 1] [ ]
180 200 220 240 260 280 300 3200 2 4 6 8 10 12 14 16 18 20
11 um BT [K] Ash/Dust Height [km, ASL]

Aqua MODIS (08/09/2008 — 12:45 UTC)

180 200 220 240 260 280 300 3200 2 4 6 & 10 12 14 16
11 um BT [K] Ash/Dust Effective Radius [um]

IR Wlndow Imagery and Ash/Du51 Loading

2 3 4 586 7 8
Ash/Dust Loading [g/m7]

180 200 220 240 260 280 300 3200 1
11 um BT [K]

August 9, 2008 (12:45 UTC):
Kasatochi volcanic cloud


Presenter
Presentation Notes
The products undergo significant quality control


False Color Imagery (12— 11um 11-8.5um, 11um)

IR Window Imagery and Ash/Dust Cloud Height
Aqua MODIS (08/09/2008 — 12:45 UTC)

180 200 220 240 260 280 300 3200 2 4 6 8 10 12 14 16 18 20
11 um BT [K] Ash/Dust Height [km, ASL]

180 200 220 240 260 280 300 3200 2 4 6 & 10 12 14 16
11 um BT [K] Ash/Dust Effective Radius [um]

IR Windw Imagery and Ash/Dust Loading

180 200 220 240 260 280 300 3200 1 2 3 4 5 6 7 8 9 10

11 um BT [K] Ash/Dust Loading [g/m?]

August 9, 2008 (12:45 UTC):
Kasatochi volcanic cloud

The ash mass loading and
effective particle radius
are greatly over-
estimated in parts of this
cloud due to underlying
mid and high level
meteorological clouds,
which are very difficult to
account for in the
retrieval.



False Color Imagery (12— 1um 11-8.5um, 11um)
= '

Annotation Key
(annotation colors are not related to colors in underlying image)

IR Wlndow Imagery and Ash/Dust Cloud Height

180 200 220 240 260 280 300 3200 2 4 6 8 10 12 14 16 18 20
11 um BT [K] Ash/Dust Height [km, ASL]

IR Window Imagery and Ash/Dust Effective Radius
Aqua MODIS (08/09/2008 — 12:45 UTC)

Aleutian Islands

180 200 220 240 260 280 300 3200 2 4 6 8
11 um BT [K]

10 12 14 16
Ash/Dust Effective Radius [um]

IR Windw agery and Ash/Dust Loading

180 200 220 240 260 280 300 3200 1 2 3 4 5 6 7 8 9 10

11 um BT [K] Ash/Dust Loading [g/m7]

August 9, 2008 (12:45 UTC):
Kasatochi volcanic cloud

Any retrieved parameter
that differs greatly from
the median value within
the cloud object is
automatically identified
and re-computed using a
Cressman interpolation
scheme.



False Color Imagery (12-11um, 11-8.5um, 11pm)
Agua MODIS (08/08/2008 — 13:40 UTC)

Kasatochi
Volcano

Aleutian Islands

Annotation Key
(annotation colors are not related to colors in underlying image)

IR Window Imagery and Ash/Dust Effective Radius
Aqua MODIS (08/08/2008 — 13:40 UTC)

Kasatochi
Volcano

Aleutian Islands

180 200 220 240 260 280 300 3200 2 8 10 12 14 16|{180 200 220 240 280 280 300 3200 1 2 3 4 5 6 7 8 9 10

11 um BT [K] Ash/Dust Effective Radius [um]

IR Window Imagery and Ash/Dust Cloud Height
Aqua MODIS (08/08/2008 — 13:40 UTC) "
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180 200 220 240 260 280 300 3200 2 4 6 & 10 12 14 16 18 20

11 um BT [K] Ash/Dust Height [km, ASL]
Aqua MQDIS (08/08/2008 — 13:40 UTC)

Kasatochi

[ e [} W

11 um BT [K] Ash/Dust Loading [g/m?]

August 8, 2008 (13:40 UTC):
Kasatochi volcanic cloud




Split-Window Imagery (11-12 um)
Aqua MODIS (08/08/2008 — 13:40 UTC)
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exhibit a robust split-
window signature
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False Color Imagery (12-11um, 11-8.5um, 11pm)
Agua MODIS (08/08/2008 — 13:40 UTC)
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Annotation Key
(annotation colors are not related to colors in underlying image)

Aqua MODIS (08/08/2008 — 13:40 UTC)

Kasatochi
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11 um BT [K] Ash/Dust Effective Radius [um]

IR Window Imagery and Ash/Dust Cloud Height
Agua MQODIS (08/08/2008 — 13:40 UTC) \
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Aqua MQODIS (08/08/2008 — 13:40 UTC)
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180 200 220 240 260 280 300 3200 1 2 3 4 5 6 7 8 9 10

11 um BT [K] Ash/Dust Loading [g/m7]

August 8, 2008 (13:40 UTC):
Kasatochi volcanic cloud

The optically thick center
of the Kasatochi cloud
contains ice particles in
addition to volcanic ash
and thus it cannot be
distinguished from
meteorological clouds
and the ash cloud
properties are not
estimated.




False Color Imagery (12-11um, 11-8.5um, 11pm)
Agua MODIS (08/08/2008 — 13:40 UTC)
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Annotation Key
(annotation colors are not related to colors in underlying image)

IR Window Imagery and Ash/Dust Effective Radius
Agqua MODIS (08/08/2008 — 13:40 UTC) "

Kasatochi
Volcano

Aleutian Islands

IR Window Imagery and Ash/Dust Cloud Height
Aqua MODIS (08/08/2008 — 13:40 UTC) .

Kasatochi
Volcano

Aleutian Islands

X

Ash + Ice & -

[ . |

180 200 220 240 260 280 300 3200 2 4 6 & 10 12 14 16 18 20

11 um BT [K] Ash/Dust Height [km, ASL]

IR Window Imagery and Ash/Dust Loading
Aqua MQODIS (08/08/2008 — 13:40 UTC) )

Kasatochi
Volcano

-y

Aleutian Islands

180 200 220 240 260 280 300 3200 2 4 6 & 10 12 14 16|[i80 200 220 240 280 280 300 3200 1 2 3 4 5 6 7 8

11 um BT [K] Ash/Dust Effective Radius [um]

11 um BT [K] Ash/Dust Loading [g/m7]

August 8, 2008 (13:40 UTC):
Kasatochi volcanic cloud

Artificial holes in volcanic
clouds are automatically
identified and a
Cressman interpolation
scheme is used to fill
them.




N e oS Py (BeseC W sc.edu> Re-suspended ash from 1912 Katmai eruption (5/18/13)

¢ May 18, 2013 8:51:33 AM CDT False Color Imagery (12-11pm, 11-8.5um, 11um) IR Window Imagery and Ash/Dust Cloud Height

To: Mike Pavolonis smpav@ssec.wisc.edu= Agua MODIS (05/18/2013 - 13:38 UTC) Agua MODIS (05/18/2013 — 13:38 UTC)

@**‘**“*‘*VDLGANE ALEHTS‘*********

STARTING DATE/TIME OF IMAGE: 2013-05-18 13:38:51 [UTC]
PRIMARY INSTRUMENT: Aqua MODIS

WMO SPACECRAFT ID: 784

LOCATION/ORBIT: LEC

L1 FILE: MYDO21 KM.A2013138.1338.temp.hdf

VOLCANO DATABASE: data/fcommon/NOLCAT_DATA/alerts/v|
NUMBER OF ASH CLOUD ALERTS: 1

NMUMBER OF VOLCANIC Ch ALERTS:0

NMUMBER OF VOLCANIC THREMAL ANOMALY ALERTS: 0
NUMBER OF 502 CLOUD ALERTS: 0

REPORT WITH IMAGES:
httpsfvolcano.ssecwisc.edu/alertreport3202

POSSIBLE VOLCANIC ASH CLOUD FOUND
Aler Status: Newly detected feature e o k T ¢
Latitude ﬂf Hadiati\fe GEHTEF:E?.TEE [dEgrEES] (annotation colors are not related to cu\glsm underlying image) 180 200 220240 260 280 300 3200 2 H 6 8 10 12 14 16 18 20
Longitude of Radiative Center: -153.843 [degrees] 11 um BT [K] Ash/Dust Height [km, ASL]
Mean Viewing Angle: 51.189 [degrees] IR Window Imagery and Ash/Dust Effective Radius IR Window Imagery and Ash/Dust Loading
Mean Solar Zenith Angle: 01 .59 [degrees] Aqua MODIS (05/18/2013 — 13:38 UTC) Aqua MODIS (05/18/2013 - 13:38 UTC)
Mearby Volcanoes (meeting alert criteria):
Snowy Mountain(78.92 km)
Denison(79.18 km)
Steller(7¥9.49 km)
Kukak{80.44 km)

Katmai(86.13 km)
Cloud Object Probability: 100.00000 [%]
Median Probability of Object Pixels: 71.89999 [35]
Percent Unambiguous Pixels: 10.03266 [%:]
Maximum Height [AMSL]: 3.9 [km] {(12684.28 [ft])
90th Percentile Height [AMSL]: 2.7 [km] (830617 [f])
Mean Tropopause Height [AMSL]: 8.7 [km] (28590.08 [ft])
Total Mass: 0.004129 [Tg]
Median Effective Particle Radius: 3.03 [um]
Total Area: 3508.09 [km*2]

Geographic Regions of Mearby Volcanoes: Alaska Peninsula
VAAC Regions of Nearby Volcanoes: Anchorage & |t
FIR Regions of Mearby Voleanoes: Unknown L ] D R

180 200 220 240 260 280 300 3200 8 10 12 14 16([180 200 220 240 260 280 300 3200 1 2 3 4 5 6 7 9 10
11 um BT [K] Ash/Dust Effective Radius [um] 11 um BT [K] Ash/Dust Loading [g/m®]
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Presentation Notes
1912 eruption


From:
Subject:
Date:
Taoe

Mike Pavolonis smpav@ssec.wisc.edus
NOAA/CIMSS Volcanic Cloud Alert
June B, 2013 9:2332 PM CDT

Mike Pavolonis <mpav@ssec.wisc.edus

I@iiiiiiiiiivﬂl_ch”[: ALEHTSiiiiiiiiii

STARTING DATETIME OF IMAGE: 2013-06-06 23:45:00 [U
PRIMARY INSTRUMENT: Aqua MODIS

WMO SPACECRAFT ID: 784

LOCATION/ORBIT: LEO

L1 FILE: MYDO21KM.A2013157.2345.005.201315801471:
VOLCAND DATABASE: data’fcommon/VOLCAT_DATA/ale
NUMBER OF ASH CLOUD ALERTS: 1

NUMBER OF VOLCANIC Ch ALERTS:0

NUMBER OF VOLCAMIC THREMAL ANOMALY ALERTS:(
NUMBER OF 502 CLOUD ALERTS:0

REFPORT WITH IMAGES:
httpz¥volcano.ssecwisc.edu/alertreport®1 69

POSSIBLE VOLCANIC ASH CLOUD FOUND

Alert Status: Newly detected feature
Latitude of Radiative Center: 55.376 [degrees]
Longitude of Radiative Center: -162.002 [degrees]
Mean Viewing Angle: 14.30 [degrees]
Mean Solar Zenith Angle: 34.45 [degrees]
MNearby Volcanoes (meeting aler criteria):
Emmaons Lake(6.23 km)
Pavlof(B.55 km)
Pavlof Sister(13.21 km)

Cloud Object Probability: .00000 [%6]
Percent Unambiguous Pixels: 3.97870 [%&]
Maximum Height [AMSL]: 4.9 [km] (16153.74 [fi])
90th Percentile Height [AMSL]: 4.4 [km] (14600.45 [ft])
Mean Tropopause Height [AMSL): 10.4 [km] (339892.61 [ft])
Total Mass: 001576 [Tg)
Median Effective Particle Radius: 12.55 [um]
Total Area: 110.31 [km*2]

Geographic Regions of Nearby Volcanoes: Alaska Peninsu
VAAC Regions of Mearby Volcanoes: Anchorage
FIR Regions of Nearby Volcanoes: Unknown

Difficult Pavlof case (6/6/13, 23:45 UTC)

IR Window Imagery and Ash/Dust Cloud Height
Aqua MODIS (06/06/2013 - 23:45 UTC)

False Color Imagery (12-11pum, 11-8.5um, 11pm)
Aqua MODIS (06/06/2013 - 23:45 UTC)

Annotation Key

(annotation colors are not related to colors in underlying image)

180 200 220 240 260 280 300

11 um BT [K]

IR Window Imagery and Ash/Dust Loading
Aqua MODIS (06/06/2013 — 23:45 UTC)

3200 2 4 6 8 10 12 14
Ash/Dust Height [km, ASL]

IR Window Imagery and Ash/Dust Effective Radius
Aqua MODIS (06/06/2013 - 23:45 UTC)

180 200 220 240 260 280 300 3200

11 um BT [K]

2 4 6 8 10 1
Ash/Dust Effective Radius [um]

180 200 220 240 260 280 300 3200 1 2 3 4 5 6 7 8

11 um BT [K] Ash/Dust Loading [g/m®]

9 10




Split-Window Imagery (11-12 um)

The detected cloud does
not have strong
traditional “split-
window” signal

=1 1
BTD[11-12 um] [K]




False Color Imagery (12-11um, 11-8.5um, 11um)
Aqua MODIS (06/06/2013 — 23:45 UTC)

The detected cloud does
not have strong
traditional “split-
window” signal

Annotation Key s
(annotation colors are not related to colors in underlying image)




IR Window Imagery and Ash Probability

The ash probabilities are
consistent with a cloud
that is near the limit of
detection

180 200 220 240 260 280 300 320 0 20 40 60 80 100
11 um BT [K] Ash/Dust Probability [%]




() False Color Imagery (12-11pm, 11-8.5um, 11um)
=P P VIIRS (05/19/2013 — 22:56 UTC)

Annotation Key
(annotation colors are not related to colors in underlying image)

IR Window Imagery and Ash/Dust Effective Radius
SNPP VIIRS (05/19/2013 - 22:56 UTC)

e
180 200 220 240 260 280 300 3200 2 4 6
11 um BT [K]

8 10 12

Ash/Dust Effective Radius [um]

IR Window Imagery and Ash/Dust Cloud Height
SNPP VIIRS (05/19/2013 - 22:56 UTC)

180 200 220 240 260 280 300 3200 2 4 6 8 10 12 14 16 18 20
11 um BT [K] Ash/Dust Height [km, ASL]

IR Window Imagery and Ash/Dust Loading
SNPP VIIRS (05/19/2013 - 22:56 UTC)

(-,

14 16([180 200 220 240 260 280 300 3200 1 2 3 4 5 6 7 8 9 10

11 um BT [K] Ash/Dust Loading [g/m]

Pavlof ash cloud
captured by SNPP-VIIRS
on May 19, 2013 (22:56
UTC)

VIIRS will be added to
our real-time processing
in the coming weeks

The NOAA ash cloud
heights agreed well
with the wind profile
and pilot reports
throughout the event
so far



Presenter
Presentation Notes
-VIIRS challenges: small number of scan lines in a granule and bow tie deletion


Alert Status

Radlative Center (Lat, Lon):

Mean Viewing Angle

Mean Solar Zenith Angle

MNearby Volcanoes (meeting alert
criteria):

Cloud Object Probability

Median Probability Of Object
Piels

Percent Unambiguous Pixels
Maximum Height [amsI]

90th Percentile Helght [amsl]
Mean Tropopause Height [amsl]
Total Mass

Median Effective Particle Radius

Total Area

Geographic Regions Of Nearby
Volcanoes

Vaac Reglons Of Nearby
Volcanoes

Fir Regions Of Nearby Volcanoes

Mewly detected
feature

52.831°",
-169.594 *

11.98°

105.18"

Tana (11.59 km)

Kagamil
(17 .83 km)

Cleveland
(23.51 km)

0.00000 %
0.00000 %

11.13000 %
8.60 km
T.70 km
10.30 km
0.000000 Ty

8.29 um

B7.38 km?

Aleutian Is

Unknown

Unknown

Cleveland (5/4/13, 13:27 UTC)

IR Window Imagery and Ash/Dust Cloud Height
Aqua MODIS (05/04/2013 - 13:27 UTC)

False Color Imagery (12-11pm, 11-8.5um, 11um)
Aqua MODIS (05/04/2013 - 13:27 UTC)

Annotation Ke
(annotation colors are not related to colars in underlying image) 80 200 220 240 260 280 300 3200 2 4 6 & 10 12 14 16 18 20

11 pm BT [K] Ash/Dust Height [km, ASL]

IR Window Imagery and Ash/Dust Loading
Aqua MODIS (05/04/2013 - 13:27 UTC)

IR Window Imagery and Ash/Dust Effective Radius
Agqua MODIS (05/04/2013 - 13:27 UTC)

= [ ] B
8 10 12 14 16|[180 200 220 240 260 280 300 3200 1 2 3 4 5 6 7 8 9 10
11 um BT [K] Ash/Dust Loading [g/m®]

180 200 220 240 260 280 300 3200 2 4
11 pum BT [K] Ash/Dust Effective Radius [um]




- Mike Pavolonis <mpav@ssec.wisc.edu> Tungurahua, Ecuador May 11, 2013 (04:15 UTC)

: NOAA/CIMSS Volcanic Cloud Alert

: May 11,2013 2:27:27 AMCDT False Color Imagery (12-11um, 11-8.5um, 11um) IR Window Imagery and Ash/Dust Cloud Height
To: Mike Pavolonis ﬂmpav‘@ﬁEEG.Wiﬁﬂ.EdU} Terra MODIS (05/11/2013 - 04:15 UTC) Terra MODIS (05/11/2013 - 04:15 UTC)

I@““““““““““VDLGANE ALEHTS‘“'H‘H‘HH'H'H‘H‘H'H

STARTING DATE/TIME OF IMAGE: 2013-05-11 04:15:00 [UTC]
FRIMARY INSTRUMENT: Terra MODIS

WMO SPACECRAFT ID: 783

LOCATION/ORBIT: LEO

L1 FILE: MODO021 KM.A2013131.0415.005.2013131060106.NR7
VOLCANO DATABASE: Mdatafcommaon/VOLCAT_DATA/alerts/\Vi
NMUMBER OF ASH CLOUD ALERTS: 1

NMUMBER OF VOLCANIC Ch ALERTS: 0

NMUMBER OF VOLCANIC THREMAL ANOMALY ALERTS:0
MUMBER OF 502 CLOUD ALERTS:0

REFORT WITH IMAGES:
httpzvolcano.ssec.wisc.edu/alertfreport2730

POSSIBLE VOLCANIC ASH CLOUD FOUND
Alert Status: Newly detected feature — _ mirn -
Latitude of Radiative Center:-1.177 [dEgrEEE] (annotation colors are not related to ccloyrsin underlying image) 80 200 220 240 260 280 300 3200 2 4 6 8 10 12 14 16 18 20
Longitude of Radiative Center: -79.183 [degrees] 1 m BT [K] Ash/Dust Height (km, ASL]
Mean Viewing Angle: 54.18 [degrees] IR Window Imagery and Ash/Dust Effective Radius IR Window Imagery and Ash/Dust Loading
Mean Solar Zenith Angle: 158.24 [dEgFEES] Terra MODIS (05/11/2013 - 04:15 UTC) Terra MODIS (05/11/2013 — 04:15 UTC)
Mearby Vaolcanoes (meeting alert criteria):

Quilotoal(48.86 km)

Chimborazo(52.77 km)
liniza(¥8.51 km)
Tungurahua(89.58 km)
Licto(93.08 km)

Cloud Object Probability: 99.98998 [%:]
Median Probability of Object Pixels: 95.22222 [%4]
Percent Unambiguous Pixels: 12.03986 [3]
Maximum Height [AMSL]: 7.0 [km] (22B78.45 [f])
90th Percentile Height [AMSL]: 6.4 [km] (21159.78 [f])
Mean Tropopause Height [AMSL]: 16.9 [km] (55456.97 [ft])
Total Mass: 001352 [Tg]
Median Effective Particle Radius: 3.70 [um]
Total Area: 743.71 [km"2]

Geographic Regions of Nearby Volcanoes: Ecuador @,
VAAC Regions of Nearby Volcanoes: Washington T | e N m
FIR Regions of Mearby Volcanoes: Unknown — [

180 200 220 240 260 280 300 320 0 8 10 12 14 18|[180 200 220 40 260 280 300 3200 1 2 3 4 5 6 7 8 9 10
11 pum BT [K] Ash/Dust Effective Radius [um] 11 um BT [K] Ash/Dust Loading [g/m?]




Suont NOACIMSS Voleantc Cloud Aot Popocatepetl, Mexico May 12, 2013 (05:05 UTC)

Date: M‘_Ew 12,201 3_2:36:51 ‘ﬁ"_M CoT ) False Color Imagery (12-11pm, 11-8.5um, 11pm) IR Window Imagery and Ash/Dust Cloud Height
To: Mike Pavolonis esmpavi@ssec.wisc.edu= Terra MODIS (05/12/2013 - 05:05 UTC) Terra MODIS (05/12/2013 - 05:05 UTC)

I@**********VDLGHNH: ALEHTS#########F

STARTING DATETIME OF IMAGE: 2013-05-12 05:05:00 [UTC
PRIMARY INSTRUMENT: Terra MODIS

WMO SPACECRAFT ID: 783

LOCATION/ORBIT: LEC

L1 FILE: MODO21 KM.A2013132.0505.005. 201313206381 8.NF
VOLCANOC DATABASE: data/common/VOLCAT_DATA/alerts/
NUMBER OF ASH CLOUD ALERTS: 1

NUMBER OF VOLCANIC Cb ALERTS: 0

NUMBER OF VOLCANIC THREMAL ANOMALY ALERTS:0
NUMBER OF 502 CLOUD ALERTS: 0

REPORT WITH IMAGES:
http2fvolcano.ssec.wisc.edufalerfreport@742

POSSIBLE VOLCANIC ASH CLOUD FOUND @ E
Alert Status: Newly detected feature Annotation Key B
Latitude of Radiative Center: 19.046 [degrees.] (annotation colors are not related to colors in underlying image) 180 200 220 240 260 280 300 3200 2 4 6 8 10 12 14 16 18 20
Longitude of Radiative Center: -88.600 [degrees] 11 um BT K] Ash/Dust Height [km, ASL]
Mean Viewing Angle: 30.16 [degrees] IR Window Imagery and Ash/Dust Effective Radius IR Window Imagery and Ash/Dust Loading
Mean Salar Zenith hngle: 13738 [degrEEEI Terra MODIS (05/12/2013 = 05:05 UTC) Terra MODIS (05/12/2013 - 05:05 UTC)
MNearby Violcanoes (meeting alert criteria):

Popocatepetl(3.47 km)

[ztacecihuati(15.45 km)

Papayo(31.06 km)

Chichinautzin(56.31 km)

Malinche, La(63.14 km)
Cloud Object Probability: 100.00000 [35]
Median Probability of Object Pixels: 98.62222 [34]
Percent Unambiguous Pixels: 42.19191 [3&]
Maximum Height [AMSL]: 8.7 [km] (28583.91 [fi])
90th Percentile Height [AMSL]: ¥.1 [km] (23401.25 [ft])
Mean Tropopause Height [AMSL): 18.6 [km] (81117 22 [ft])
Total Mass: 000592 [Tg]
Median Effective Particle Radius: 3.11 [um]
Total Area: 414,75 [km*2]

Geographic Regions of Mearby Volcanoes: Mexico
VAAC Regions of Nearby Valcanoes: Washington
FIR Regions of Nearby Volcanoes: Unknawn . S

180 200 220 240 260 280 300 3200 2 4 6 8 10 12 14 16/(180 200 220 240 260 280 300 3200 1 2 3 4 5 6 7 8 9 10
11 um BT [K] Ash/Dust Effective Radius [um] 11 um BT [K] Ash/Dust Loading [g/m?]




@Frnm: Mike Pavolonis <mpav@ssec.wisc.edus
ubject: NOAA/CIMSS Voleanic Cloud Alert
Date: May 25, 2013 3:25:36 AMCDT
To: Mike Pavolonis <mpav@ssec.wisc.edus

@ OLCANIC ALERTS ***#=esss
STARTING DATE/TIME OF IMAGE: 2013-05-25 05:05:00 [UTC
PRIMARY INSTRUMENT: Aqua MODIS

WMO SPACECRAFT ID: 784

LOCATION/ORBIT: LEC

L1 FILE: MYD021 KM.A2013145.0505.005.2013145071744.N
VOLCAND DATABASE: /data‘common/NVOLCAT_DATAfalerts
NUMBER OF ASH CLOUD ALERTS:1

NUMBER OF VOLCANIC Cb ALERTS: 0

NUMBER OF VOLCANIC THREMAL ANOMALY ALERTS: 0
NUMBER OF 502 CLOUD ALERTS: 0

REPORT WITH IMAGES:
httpsfvolcano.ssec.wisc.edufalenfeport@750

POSSIBLE WVOLCANIC ASH CLOUD FOUND
Alert Status: Newly detected feature
Latitude of Radiative Center: 31.537 [degrees]
Longitude of Radiative Center: 130.457 [degrees]
Mean Viewing Angle: 53.18 [degrees]
Mean Salar Zenith Angle: 27.20 [degrees]
MNearby Volcanoes (meeting alert criteria):
Sakura-jima(19.72 km)
Sumiyoshi-ike(28.84 km)
Ibusuki Vole Field(37.16 km)
Kirishima(58.36 km)
Cloud Object Prabability: 100.00000 [3&]
Median Probability of Object Pixels: 99.63773 [3&]
Percent Unambiguous Pixels: 39.48117 [35]
Maximum Height [AMSL]: 6.2 [km] (2022515 [ff])
80th Percentile Height [AMSL]: 4.6 [km] (15122.73 [ft])
Mean Tropopause Height [AMSL]: 16.4 [km] (53729.30 [f])
Total Mass: .0010083 [Tg]
Median Effective Particle Radius: 5.43 [um)]
Total Area: 471 .86 [km*2]

Geographic Regions of Mearby Volcanoes: Kyushu-Japan
VAAC Regions of Nearby Volcanoes: Tokyo
FIR Regions of Nearby Volcanoes: Unknown

Sakura-jima, Japan May 25, 2013 (05:05 UTC)

False Color Imagery (12-11pm, 11-8.5um, 11p IR Window Imagery and Ash/Dust Cloud Height
‘ Aqua MODIS (05/25/2013 - 05:05 UTC)

Annotation Key
(annotation colors are not related to colors in underlying image) 180 200 220 240 260 280 300 3200 2 4 6 8 10 12 14 16 18 20
11 pm BT [K] Ash/Dust Height [km, ASL]

IR Window Imagery and Ash/Dust Effective Radius IR Window Imagery and Ash/Dust Loading
Aqua MODIS (05/25/2013 - 05:05 UTC)

180 200 220 240 260 280 300 3200 2 4 6 8 10 12 14 16/(180 200 220 240 260 280 300 3200 1 2 3 4 5 6 7 8 9 10
11 um BT [K] Ash/Dust Effective Radius [um] 11 um BT [K] Ash/Dust Loading [g/m?]



Presenter
Presentation Notes
Pacific Region was ignored in this talk, but the system will work on any non-effusive eruptions that may occur in that region 


Continue to fine tune system configuration for
all current satellites

Continue development of web portal

Make sure interested users have access to
products in a desirable manner

Update Alaska training module



Combine measurements from different sensors on same
spacecraft (imager + sounder)

Development of SO, component of system
Integrate WWLN lightning

Alert on spaceborne lidar overpasses through volcanic
clouds

Dispersion model applications

Partner with USGS to incorporate other relevant data
sources (e.g. seismic, infrasound, GPS, radar, web cams)

Working towards a complete decision support information
system that synthesizes a large number of observations to
generate an optimal analysis of volcanic cloud properties
and improved dispersion forecasts



Katmai re-suspended ash

Pavlof Plume
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Contact

Michael Pavolonis (Mike.Pavolonis@noaa.gov)

Justin Sieglaff (justins@ssec.wisc.edu)



mailto:Mike.Pavolonis@noaa.gov
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