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Presentation Notes
to give a contribute on the discussion about the use of the ground measurements for the ash detection and retrievals


Ash retrieval in the TIR
spectral range

The cloud discrimination is based on
Brightness Temperature Difference algorithm
[Prata et al., 1989] (+ water vapor correction
[Corradini et al., 2008])

BTD= T,(11um)-T,(12um)

BD <0 oIcaniash

The ash retrievals are based on )
computing the simulated inverted i
arches curves “BTD-T,(11um)” varying
the AOT and the partlcles effective
radius [Wen and Rose, 1994; Prata et al., 2001]
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The TOA simulated Radiances LUT are
computed using MODTRAN 4 RTM




Radiance computation (LUT)

Volc. cloud geometry 8L geometry

= uncertainty. The retrieval errors
> have been estimated tions
[Corradini et al., 2008] tO be:

40% for the total mass

30 % for mean AOT and mean Re

V(
vptical .
« 9 values of AOT (0 to 10, constant step in a log scale)

Properties .
. 8 values of R (0.7 to 10 um, constant step in alog scale)

6 VZA (0 to 75, step 15°)



MODIS

http://modis.gsfc.nasa.gov/

Aboard the Terra and Aqua polar orbit
satellites

36 bands from VIS to TIR

The channels 31 and 32, centered at 11
and 12 um, are used for the ash detection
and retrievals

Repetition cicle: 1/2 days
TIR Spatial resolution : 1 km

DataSet

Date Time Satellite
(UTC)
14/04 22:10 Terra
15/04 11:50 Aqua
15/04 21:10 Terra
16/04 10:40 Terra
16/04 23:35 Terra
17/04 11:25 Terra
17/04 14:55 Aqua
19/04 12:50 Terra
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... even if all the MODIS images processed have been
dowloaded from the NASA-LAADS archive ...

... a complete L/X band’ “multi-mission” + EUMETSAT antenna systems have
been installed at INGV in 2010.

The multi-mission antenna will permit the direct broadcast of MODIS, AIRS and
AMSU aboard the NASA-TERRA and AQUA and MVISR data aboard the
Chinese FY 1-D.

Both these antennas have been acquired according to the Italian Civil
Protection which found these instrument improvements.

These systems will integrate the near real time monitoring based on L band
antenna enabling the collection of AVHRR data acquired by NOAA
constellation.

AVHRR-NOAA Antenna L/X band’ “multi-mission antenna




MODTRAN Inputs:

« P, T and H: from the ash cloud nearest WMO Meteo Station _ A
measurements PEEETLE) flavik.. /s

A

(ash cloud over Iceland: Keflavikurflugvollur WMO station) N T i

d.' .

 Ts: from the TIR-RTE inversion using 11 and 12 um channels

. Aerosol type: Andesite

« Top Ash Cloud Altitude:
. by comparing the 11 um brightness temperature with the 16 April 2010 MODIS imoge {1040 UTC)
WMO temperature profile (when the opaque pixels exist) 2070 0 10 _20
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Ash Moss (t/km?)

Total Mass (t/km?)
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From April 14 to 19

14 April 2010 MODIS image {22:10 UTC)
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Ash Moss (t/km?)
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Results Summary

Hour Tmass Mean Re
Date (UTC) (kt) (um) Mean AOT

Ash cloud total mass

GO0

300

Total mass (kt)

200

M- N —

140420490 19042010 2400472010 2942010 (4052010 O%05/2010 14/05/2010

Time

S00 —_—

400 _—

40 4.9 0.5
560 5.7 0.5
135 3) 0.5
580 3.7 0.2
610 5.6 0.5




Ash cloud total area
200000

& o000 The mean ash density is

£ oo computed from the total cloud
S M\ area and considering the ash
<

cloud thickness equal to 1 km

20000 F Il
]

140472010 18042010 240042010 2900472010 04052010 0%05 2010 1400572010

Time

ﬁ Ash cloud mean density ... considering that the flow through
9 an engine at 75% thrust is ~100m3/s
=
S : Schneider, volcanicclouds mailing list ], the
E ¢ d ty threshold [ )
2 ik Ak O.-_,hﬁL total mass is about 720 g/h
g .
g=

1470472000 190472010 2470472000 2204/ 2010 Q02010 Q02010 14052010

Airplane path inside the cloud
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Could the sun- http://aeronet.gsfc.nasa.gov

photometer
measurements,
be used to
detect and
retrieve the

volcanic ash?

Web Site Feature AERONET Data Synergy Tool - Access Earth Science data sets for AERONET sites

@ GODDARD SPACE FLIGHT CENTER ‘ + Vist NASA gov

The AERONET (AErosol RObotic NETwork) program is a federation of ground-based remote sensing aerosol
networks established by NASA and PHOTONS (Univ. of Lille 1, CNES, and CNRS-INSU) and is greatly

expanded by collaborators from national agem:nés. institudes, universities, individual scientists, and pau:lners;

+ AEROSOL/FLUX NETWORKS The program provides a long-term, cortinuous and readdy accessible public domain database of aerosol
ophcal, mircrophiysical and radiative properbes for asrosol research and characterization, validation of satellte

+ CAMPAIGNS refrievals, and synergism with other databases. The network imposes standardization of instruments,
calibration, processing and distnbution

4 N ARNRATARS

<) boration provides globally distributed observations of spectral aerosol optical depth (AOD),
inversion products Jand precipitable water in diverse aerosol regimes. Aerosol optical depth data are computed

are derived from these lkevels and may mplement addtional qualty checks

+ NASA PROJECTS
The processing algorithms have evalved from Version 1 to Version 2.0 (fully released in July 2006) and are
+ OPERATIONS available from the AEROMET and PHOTONS web sites. Version 1 data may be downloaded from the web site
through 2006 and thereafter upon special request. New AERONET products will be released as new
+ PUBLICATIONS measurement techniques and algorithms are adopted and validated by the AEROMNET research community. The
AERONET web site also provides AEROMNE T-related news, a descriplion of research and operational activities,
. L. . + SITE INFORMATION related Earth Science links, and an AERONET staff directory.
o discrimination e fL s
between coarse and
- + SYSTEM DESCRIPTION
fine aerosol
AEROHNET DATA ACCESS

e aerosol o pt| cal DATA SYNERGY TOOL
prope rties + Data Display

AEROSOL OPTICAL DEPTH

+ Data Display

+ Download Tool
+ Download All Sites NEWS
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Fine and Coarse particles
April 15

5DA Fine and Coarse Mode AOD retrievals from APR 15 of 2010

Lille , N 58°36"42", E 83°88"38", Alt 68 n,
PI : Philippe_Goloub, philippe,goloub2univ=1illel. fr
SDA ADD from Level 1.5 AODD: 15 APR 2618
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SDA Aerosol Optical Depth
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April 16

A Fine and Coarse Mode ADD retrievals from APR 16 of 2010

Lille , N 50°36'42", E @3°06°38", ALt 60 n,
PI : Philippe_Goloub, philippe,goloub®univ-1illel.fr
SDA AOD from Lewel 1.5 AODD: 16 APR 2818
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SDA Fine and Coarse Mode AQD retrievals from APR 17 of 2010
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PI : Philippe_Goloub, philippe.goloub®univ-1illel,fr
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April 16

AQD Level 1.5 data from APR 16 of 2070

Lille , N S8°36743", E 03°08°31", Alt 6O n,
FI : Philippe_Goloub, philippe,goloub®univ-1illel,fr
= Level 1.5 AOT: Data from 16 APR 2018
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April 17, MODIS-Terra 10:40 UTC

Ash Moss (t/km*)

Fine and Coarse particles

]

27 60 B3

54

S8 472 45 45 51

|
Lt
L=

20 =10 0 10 20

LS #5 £S5 09 ©9

2F

April 15

SDA Fine and Coarse Mode AOD retrievals from APR 15 of 2010

April 16

SDA Fine and Coarse Mode AOD retrievals from APR 16 of 2010

Cabauw , N 51°58°15", E 84°55°37", ALt -1 n,
PI : Gerrit_de_Leeuw, Gerrit.Leeuu®fmi.fi
SDA ADD from Level 1.5 ADD: 16 APR 2818

5DA Aerosol Optical Depth
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. another case

S —— k320 July 17, 2003
MODIS'Aq uaim ag e - :,, = i "'.._: i ' f 7 g SDA Fine and Coarse Made AOD retrievals from JUL 17 of 2003
July 17 2003,11:40 UTC = Zao™ "M FT - Brent Holben, Drent.N.Holbananasargor

S0 ADD from Level 1.5 AOD; 17 JUL 2863
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The prevalence of coarse particles and the
higher total AOT are necessary but not sufficient
conditions to confirm the presence of

volcanic ash
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GOSAT orbit the earth in roughly

100 minutes at an altitude of

approximately 666 km and return to

the same orbit in three days

Thermal And Near-infrared
Sensor for carbon
Observation (TANSO)

Fourier Transform
Spectrometer (FTS)

Band 1 Band2 Band3  Band4
Spectral coverage [um| 0.758~0.775 1.56~1.72 1.92~2.08 5.56~14.3
Spectral resolution [om’] 0.5 0.27 0.27 0.27
Target species O, CO,:CH, CO,:-H,0 CO,:CH,

Instantaneous field of Instantaneous field of view: 15.8 mrad
view! Field of obsenvation  Field of view for observation (footprint): diameler
view at nadie of app. 10.5 km

Single-scan data

isition time 1.1, 2.0, 4.0 seconds

* 1 pm = 11000 mm

Cloud Aerosol Imager (CAIl)

Band 1 Band 2 Band 3 Band 4
Spectral coverage 0.370~0.390 0.668~0.688 0.860~0.880 1.56~1.68
[um] (0.380) (0.678) (0.870) (1.62)
Target substance Cloud, Aerosol
Swath [km] 1000 1000 1000 750

Spatial resolution

at nadir [km) 05 05 0.5 1.5



Color composite image in which red, green, and blue are
assigned to 870 nm, 678 nm, and 380 nm spectral channels of
TANSO-CAI g 7 ,: ol

Aprll 14 2010, 10:30 UTC




Conclusions

o The results show a greater ash emission during the May
event compared to the April event (3-4 times);

o For an estimation of the aviation risk the ash density
should be considered together with the estimation of the
airplane path inside the ash cloud;

o The sun-photometer measurements (AERONET network)

can be used to detect and retrieve the volcanic clouds.
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