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What we measure with IASI … 
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Particles: Ash and ice… 
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…and H2SO4 

Detection of volcanic plumes 
 

Ash 



Assume an atmosphere with a SO2 cloud 
present at a given altitude; 
 
Selected channels and look-up table; 

 
The accuracy depends  knowledge of 
the plume altitude 
 
  
 

Clarisse et al., AMT, 2012 

SO2 retrieval from IASI spectra 

>> About 4 orders of magnitude 
0.5 DU to 5000 DU 
 
3% uncertainty for 0.5–100 DU   6% 
for 100–5000 DU for assumed 
altitudes above 500 hPa 



Ashes retrieval from IASI spectra 

Clarisse et al., GRL, 2010 

Correlation method: using a fixed  
database of example spectra 



Ash and sand detection – June 2011 

Clarisse et al., AMTD, 2013 



Ice particles  

 Basalt ash  

Rhyolitic ash 
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Clerbaux et al., 2011 



4 years time series of global FT SO2 measurements 



4 years time series of global FT SO2 measurements 
 (removing parts of Sarychev, Kasatochi, Nabro) 
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Courtesy L.Clarisse 

4 years timeseries of IASI SO2   
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Etna 2011 lava fountains: 14 / 15 



SO2 UTLS lifetime ~ 10 days 



Wet/dry deposition 

Oxidation 

Courtesy  M.Tomasi 

4 years timeseries of IASI SO2   



Operational alert systems 

http://cpm-ws4.ulb.ac.be/Alerts/ 
Provides alerts from BT differences in SO2  (ν3 band) on BUFR basis (also e-mail system) 
Useful for eruptions with emissions above the boundary layer 

Implemented at Toulouse + London VAACs   
Since beginning 2008, no false alert 

 



Operational alert systems 



Metop-B 





Total cost of IASI:  
230 M€ 

 282 M€ = cost of the new Lille sport stadium 

 300 M€ = 4 months of french war in Lybia 

 13 km of highway (17 M€/km) 

 1850 M€ = removing asbetos  
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Looking forward to IASI-NG … 

Improvement 
on pollution 

forecast 
3 EU controlled 
pollutants (CO, 

O3 and NH3) 

Better tracking 
of long range 
pollution (e.g. 
fire emissions) 

For T, WV, O3, CO, CO2, etc : more information on the vertical.   
For weak absorbers : improved detection limit + more species measured instead of detected 

 Improved 
volcanoe alerts  

Early alerts 
possible +  SO2 

and ash tracking 

Essential Climate 
Variables 

monitoring and 
understanding 
Clouds, GHG, 

aerosols 

Atmospheric 
profiling 

IASI-NG 
PIs: C. Crevoisier & C. Clerbaux 
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