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¸ Earth Observation Data Group in Atmospheric, Oceanic & 

Planetary Physics, University of Oxford

- Elisa Carboni, Gareth Thomas, Andy Sayer, Don Grainger: 

- satellite aerosol/cloud retrieval (AATSR, SEVIRIé).

- Dan Peters, Adam Povey: 

- laboratory measurements/LIDAR

- Elisa Carboni, Joanne Walker, Anu Dudhia

- trace gas retrieval (infrared spectrometer: IASIé)

¸ Remote Sensing Group at Rutherford Appleton Laboratory

- Richard Siddans, Caroline Poulsen

¸ Web page: http://www.atm.ox.ac.uk/project/eyja/

¸ http://www.atm.ox.ac.uk/project/NCEO/nceot6.html

Who are we?
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Limb/occultation instruments:
Imagers:

UV instruments:

IR instruments:

UV-VIS spectrometers

Polar orbit

Geostationary

Polar orbit

Different daily coverage

Underline = both products ash and SO2

Satellite data available for volcanic emission



ORAC (Oxford RAL Retrieval of Aerosol and Cloud) is a optimal estimation retrieval 

algorithm for retrieving aerosol (and cloud) from ATSR and SEVIRI.

http://www.atm.ox.ac.uk/project/orac

SEVIRI ï(Meteosat Second Generation)

Geostationary satellite, spatial resolution 3 

km, 15 min time resolution. 

12 channels in the 0.6-14 mm range. 

we use VIS-NIR + IR channels centered at 

0.640,0.809,1.64, 10.78, 11.94,13  mm 

from February 2004

Instruments

ORAC is being used in the GRAPE 

and Globaerosol project.

http://www.atm.ox.ac.uk/project/grape

http://www.globaerosol.info/

The addition of the infrared channels 

add sensitivity to the aerosol vertical 

distribution, surface temperature and 

atmospheric profile.

Standard ORAC retrieval

ORAC AEROSOL PROCESSOR

ATSR-2 and AATSR (ERS-2 ïENVISAT)

Polar orbit, spatial resolution 1 Km

3 days global coverage

7 channels in the 0.5-14mm range

we use 3-4 VIS-NIR centred at  

0.66,0.86,1.6, 11,12 [mm],

and

0.56,0.66,0.86,1.6 [mm]



Aerosol retrieval is possible in atmospheric windows Volcanic ash retrieval

Volcanic products from satellite data: ash



REFRACTIVE INDEX
VOLCANIC ASH

The fast cloud/ash discrimination is based on 

Brightness Temperature Difference algorithm 

[Prata et al., 1989] (+ water vapor correction, 

Corradini et al., 2008)

BTD= Tb(11mm) - Tb(12mm)

BTD < 0 volcanic ash

BTD > 0 meteo clouds
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