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els By a fully 3D
B ations anEeabposition of

Multi-angle Imaging SpectroRadiometer (MISR)
flying on the Earth Observing System (EOS) Terra
platform provides a unique opportunity to study
aerosol dispersal
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MISR determinates the cloud top height
(CTH) using stereo-imaging technique.
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From Marchand et al. (2010)




% MINX V1.0
Show Orbit Location Options MINX is an interactive application written in IDL and

kel compiled into an IDL Virtual Machine (VM) file.
 Path Number

MINX provides height and wind retrievals at higher
resolution and often with greater precision than the

Fter Path flunsers standard MISR retrievals. A stereo-matching technique
el Ll ] compares red-band data between each of six off-nadir
cameras and the nadir or reference camera.

~ Orbit Number
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First Block: |1

Last Block: |480
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From Nelson et al. (2008)
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ETNA ERUPTTONS

MISR

23 May 2000 at 10:08 UTC

Orbir 2287, path 188, block 60

1 Jun 2000 ar 10:02 UTC

Orbir 2418, path 187, block 48

20 Jul 2001 ar 10:07 UTC

Orbit 8447, path 189, block 60

22 Jul 2001 at 09:07 UTC

Orbit 8476, path 187, block 60

29 Jul 2001 ar 10:01 UTC

Orbir 8578, path 188, block 60

27 Oct 2002 ar 10:00 UTC

Orbir 15204, path 189, block 61

29 Ocr 2002 ar 09:48 UTC

Orbir 15233, path 187, block 60

05 Nov 2002 ar 09:54 UTC

Orbit 15335, path 188, block 60

07 Nov 2002 ar 09:41 UTC

Orbit 15364, path 186, block 60

14 Nov 2002 ar 09:47 UTC

Orbir 15466, path 187, black 60

23 Nov 2002 at 09:42 UTC

Orbit 15597, path 186, block 60

28 Nov 2002 ar 10:00 UTC

Orbit 15670, path 189, block 60

07 Dec 2002 ar 09:54 UTC

Orbit 15801, path 188, block 60

16 Dec 2002 ar 09:48 UTC

Orbir 15932, path 187, block 60

23 Dec 2002 ar 09:54 UTC

Orbit 16034, path 188, block 60

30 Dec 2002 ar 10:04 UTC

Orbir 16136, path 189, block 60

01 Jan 2003 ar 09:54 UTC

Orbit 16267, path 188, block 60

15 Jan 2003 aif 10:00 UTC

Orbit 16369, path 189, block 60

31 Jan 2003 af 10:00 UTC

Orbit 16602, path 189, block 60

22 Sepr 2006 at 09:46 UTC

Orbit 35970, path 187, block 60

29 Sepr 2006 at 09:52 UTC

Orbit 36072, path 188, block 60

16 Nov 2006 ar 09:52 UTC

Orbit 36771, path 188, block 60

25 Nov 2006 ar 09:46 UTC

Orbirt 36902, path 187, block 60

13 May 2008 ar 09:53 UTC

Orbit 44693, path 188, block 60




The Southeast Crater of Mount
Etna (Italy) was characterized by a
violent eruptive activity between 26
January and 24 June 2000. This
activity produced 64 lava fountain
episodes with repose periods from
3 hours to 10 days (Alparone et al.,
2003).




23 May 2000




Scollo et al. (2007)




29 July 2001

Thé_20_01 Etna Eruptlon 1

22 July 2001




Sustained

§ - Diluite

Andronico et al.




27 Oct 2002




The 2006 Etna Eruption

16 Nov 2006

Photo by S. Calvari



The 2006 Etna Eruption
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TEPHRA DEPOSIT | DATA COLLECTION

Etna summit |~
| Valle del

o1

Computed data (kg/m?)

T

EO005E

Scollo et al. (2007 http://www.ct.ingv.it/Progetti/lavcei/index.htm




the column height Model Calibration

Column Height (km)

Total Grain-size Diistribution

Andronico et al. (2008)



Day/Month Vent location (m a.s.l.) Characteristics Column Total Mass | Mode of
of the explosive Height grain-
activity size
2001 | 21 Jul.-24 Jul. | S flanks (from 3050 to 2100 m) | Violent strombolian 21 July: 354 km | 2.3x10%kg 29
activity; continuous 22 July: 3.5-4 km
ash emission, 23 July: 5 km
magma-water 24 July: 4.5 km
interaction; presence
of aggregation.
S flanks (from 2850 to 2600 m) | lava fountaining; 6 km 0.9 x10%kg 05¢

sustained eruption
column; continuous
ash emission.




MISR data of the 2001 Etna eruption

Wind-corrected stereo heights

MISR detected the
plume directed toward
SE

The most of particles
belong to the medium
class (between 0.35 |
and 0.7 um diameter).




MISR data of the 2001 Etna eruption

Corrected heights retrieved by MISR in function of the distance from the vent

0 50 100 150 200 250
Distance from the volcanic vent (km)

1) bent-over shape due to wind action near the source
2) increase of fine ash concentration in the lower layers

3) small fingers of particle-laden fluid



MISR data of the 2001 Etna eruption

Stereo-height histograms of the volcanic plume at four selected patches
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The height of the volcanic plume decreased approximately 1 km

along the main plume axes (SE) in about 250 km



MISR data of the 2002 Etna eruption

Wind-corrected stereo heights

MISR retrieved aerosol above 4500 m
toward SSW and below 4500 m
towards SSE

the majority of the 2002 plume
particles belongs to the large-class
interval (larger than 0.7 pm).

Multiple source?!!
T S I.I*




MISR data of the 2002 Etna eruption

Height (m}

0 ' 100 150 200 250
Distance from the volcanic vent (km)

1) two “holes” in MISR data from 75 to 125 km from the
vent related to the presence of light and tin clouds

2) a light bent-over shape due to the minor effect of wind
on the eruption column



MISR data of the 2002 Etna eruption

Stereo-height histograms of the volcanic plume at four selected patches
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The maximum height retrieved by MISR is about 6 km at the first
patch and keeps constant at about 4.5-5 km in the next patches



WRF meteorolog_!"_'é%l'mod 3l

- FALL3D model . . = . *
The 2001 erUptlon SImuIatlon

iption simulation




Comparison between 2001 MISR
observations and numerical simulations

Ash concentration values up to 10> g/m? fit the MISR data
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Comparison between 2002 MISR
observations and numerical simulations

Ash concentration values up to 10> g/m? fit the MISR data
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MISR has been used successfully to recnnstruct volcanic plumes in three-
dimension during volcanic eruptlons s S s -

|'

MISR imaging is an alternative, nmrel and pmq:erful mechanlsrﬁ to‘study
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1) Concentration profiles could be extracted frnm nptlcal depth measurements

directly from MISR; % e U -

2) Comparisons with other satelhte and remnte senpmg nbseruatmn%
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