Current capabilities of satellite monitoring of
volcanic clouds: and example of Eyjafjallajokull
eruption
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How can satellite detect volcanic ash clouds ?

Infrared (IR) transmittance Ultraviolet (UV) solar reflection

Mt Spurr Ash Cloud tor August 19, 1992 TOMS 509
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IR: T11-T12 UV aerosol Index UV SO,

A Operational IR systems use ash reverse absorption effect [Prata, 1989]
A Total Ozone Mapping Spectrometer (TOMS) pioneered UV technology
I Use SO, as proxy for ash [ Krueger , Science 1983 ]
I Use Aerosol Index (Al) for ash mass [ Krotkov et al GRL 1999 |




Neardisastrous volcanic cloud encounter
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Aura / Ozone Monitoring Instrument (OMI)
continues 30+ year O, , aerosol and
volcanic SO, records

Launched on NASA EOS Aura platform in
2004 7 in operation

Joint Dutch-Finnish Instrument with
Duch/Finish/U.S. Science Team

Pl: P. Levelt, KNMI

A 270-500 nm

A 13x24 km nadir footprint (highest UV
resolution from space !)

2-dimensional CCD

A Swath width 2600 km ( contiguous
Coverage ) ~ 580 pixels M 7;Igi?>l<gllsength
A Radicals: Column 03, NOZ, BrO, OCIO +—, viewing angle

. . + 57 deg
A O, profile ~ 5-10 km vert resolution

A Tracers: Column SO, , HCHO

A Aerosols (smoke, dust and sulfates)
A Cloud top press., cloud coverage

A Surface UVB (~2 sec flight))
A Tropospheric ozone

flight direction

13 km
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Initialize models using observed locations

APUFF model drives clusters

of parcels with NOAA GFS —
winds < PUFF MODEL at 2 km~
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APlume base height of 9 km
better matches leading
Eastern edge

Aconclusion: Early eruption
at 810 km followed by low
altitude ash emissions

Satellite data on volcanic ) 5’, N A
cloud location and height can e

be used to rnitialize and
validate dispersion models
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NOAA OMI volcanic near-real-time (NRT) web site

Mapped Mosaics
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Latest OMI SO2 Column 5Km - 24-Hour Composite Images

Important Information for OMI Data Users
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Latest OMI_SO2 Column 5Km by Volcano

Alaska, USA Aleutian Islands, Alaska, USA Anatahan, Mariana Islands Cascade
Central America Comoro Islands Eastern China Ecuador
Etna, Sicily, Italy Galapagos Islands, Ecuador Hawaii, USA Japan
Java, Indonesia Kamchatka, Russia Mexico Montserrat, West Indies

New Zealand

Northern Chile

Nyiragenge, DR Congo

Peru

Philippines

Papua New Guinea Red Sea Reunion Island
Southern Chile Sulawesi Sangihe, Indonesia Tanzania Vanuatu, South Pacific

Iceland

Morth Western Europe

A Iceland and North Europe sectors added at 1:00 PM on April 15



http://satepsanone.nesdis.noaa.gov/pub/OMI/OMISO2/icelanc
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Advanced IR data for volcanic clouds studies

False Color Imagery (12—_11,um, 11

—8.5pm, '11;.;rn]
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" wREYPERIMENTAL PRODUCT*** . Contact: Mike.Pawolonis@noas,ao

Ash Loading
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Ash Cloud Microphysics
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SEVIRI IR ash height retrieval
comparison with CALIOP
(space lidar) on May 6




