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Outline 
 IASI ozone product developed at LISA 

 
 Monthly and daily variations of lower tropospheric ozone at the scale 

of Chinese megacities 
 

 Monthly variations of lower tropospheric ozone at the Eastern Asian 
continental scale 
 

 Processes driving the ozone distribution during the « high ozone » 
period: May 
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maximum of information in the lower troposphere 
 

• altitude-dependent regularization = Tikhonov+ altitude-dependent constraints 
• minimize the error and maximize the degrees of freedom of the solution 

details: Eremenko et al., 2008 



IASI L1C - Ether 

Tsurf Retrieval 

Cloud detection 

Temperature profile retrieval 
(IASI L2 not used) 

Quality checks 

Ozone partial columns 
calculation 

Data processing 

Ozone profile retrieval  

Tropopause height detection 

ECMWF as prior 

Mid-latitude or tropical 
a priori and constraint 



First study : Ozone over 3 Chinese megacities 
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Impact of monsoon and pollution on the 
monthly ozone variations 
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Daily variations – Beijing – stratospheric origin 
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Daily variations – Beijing – anthropogenic origin 
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Tropospheric 
source: 

anthropogenic? 

11 12 13 14 15 16 17 18 19 20
0

20
40
60
80

100
120
140
160
180

Ai
r P

ol
lu

tio
n 

In
de

x

Day

Air Pollution Index - Beijing - April 08

harmful

http://english.sepa.gov.cn/ Dufour et al., ACP 2010 



Monthly variations at the East Asia scale – year 2008 

January - winter April May 

June August October - fall 



Monthly variations for selected regions 



Focus on May 2008 – LT ozone maximum 

Woohoo! Do we discover 
the first almost unoccupied 
polluted region ? 

Sampling issue 

No scoop  return to 
usual scientific work 



What do we observe with IASI? 

 Evaluation with ozonesondes 
 Limited to May 2008 
 Sapporo (WOUDC) – 3 days 
 Naha (WOUDC) – 2 days 
 Hong Kong (WOUDC) – 3 days 
 Beijing-IAP sondes (col. Y. Liu et al., IAP, China) – 2 days 

 
 Comparison and evaluation with WRF-Chem model (col. 

M. Takigawa, JAMSTEC, Japan) 

 
 



How does retrieved ozone compare to sondes? 

Beijing 
-6% 

Hong Kong 
+11% 

Sapporo 
+0.4% 

Naha 
-7% 

 
+15% 

 
-10% 

 
-37% 

 
-7% 



Comparison with CTM – May 2008 
WRF-Chem (JAMSTEC) IASI 



Role of dynamical processes  

IASI LT O3 columns 

IASI UT O3 columns 

Tropopause height 

Large ozone values observed in the North of East Asia are 
likely due to dynamical processes: 
• large scale descending transport after cold fronts 
• lower tropopause height after these fronts 



How does the model reproduce the situation? 

IASI LT O3 columns 

Model LT O3 columns 

Model UT O3 columns 

Large scale ozone patterns are well reproduced by the 
model but negatively biased in the lower troposphere. 
Consistent with ozonesondes comparison 



Smaller scale processes in the lower troposphere 

weak streamer Large O3 in LT 

No vertical 
transport 

not simulated by the model 
consistent with sonde comparison 



Conclusion 

 Monthly variations of lower tropospheric ozone at the continental 
scale of Eastern Asia 
 Impact of monsoon  

 
 Importance of the dynamical processes in the observed ozone 

patterns 
 

 Difficulties to dissociate the processes that lead to large ozone in the 
lower troposphere 



High potential for the future: multispectral retrieval 

Cuesta et al., ACPD, 2013 SEE POSTER 74, Cuesta et al. 
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