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

Eremenko	et	al.,	GRL,	2008	

Performances in the lower troposphere 

Sensitivity maximum at 3 km 
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Beijing 16.04.2008
Tsurf=302.5 K
ΔT=17.7 K

DOF(0-6km) =0.66
DOF_tropo(12km)=1.4

Tsurf=298.9 K
ΔT=11.0 K

DOF(0-6km) =0.53
DOF_tropo (17km)=1.64

Shanghai 4.06.2008

AVK

Tsurf=298.5 K
ΔT=8.9 K

DOF(0-6km) =0.62
DOF_tropo(17km)=1.8
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Possibility to disciminate 
between LT and UT when 
the rma l cond i t i ons a re 
favorable Dufour	et	al.,	AMT,	2012;	Dufour	et	al.,	ACP,	2010	

	

Low bias (<2.5%) 
Error estimate: ~15% 

Validation with midlatitude ozonesondes for 2008 

Seasonnal variations of ozone over 
East Asia 

Lower troposphere 

Upper troposphere 

Ozone timeseries over the North China Plain 

IASI-A/IASI-B consistency 

Short-term trends over the North China Plain – 2008-2015 

Ø  Ozone maximum over the North China 
Plain and North China 

Ø  Ozone maximum in late spring/early 
summer (May/June) 

Ø  Export from China during springtime 

Ø  North/South gradient 

Ø  Ozone maximum in winter 

Ø  Upper tropospheric columns under the 
influence of the stratosphere, especially 
during wintertime 

Mean lower and upper tropospheric columns over the NCP were calculated over the common 
period of IASI-A and IASI-B, i.e. from February 2013 to December 2015. 
 
A slight bias of + 0.56 DU/+2,5% (IASI-B being larger) is found for the lower troposphere. 
A unsignificant bias (-0.007 DU) is found for the upper troposphere 
 
IASI-B monthly means reported in the Figures are corrected from these biases. 

Deseasonalized monthly timeseries of O3 and NO2 Interannual variability by season 

Timeseries from ozonesonding at Beijing (preliminary results) 

Ø  Average-percentage method for deseasonalization of the timeseries 

Ø  Significant negative trend (-0.15 DU/yr) in the lower troposphere (p=1e-4) 
Ø  Unsignificant positive trend (+0.12 DU/yr) in the upper troposphere (p=0.2) for 

such a short period 
Ø  Changing trends for NO2 since 2011 à impact on ozone ? 

Lower tropospheric ozone columns Upper tropospheric ozone columns 

Ø  Negative trends 
        ~ -5%/yr during springtime and wintertime 
        not significant during summertime 

Ø  Positive trends only significant during 
summertime 

The negative trends observed during spring- and wintertime question about possible changes of the impact of 
troposphere/stratospere exchanges on the lower tropospheric ozone.  
 

Monthly timeseries from ozonesondes 
measured in Beijing suggest a negative 
trend but with a larger amplitude than those 
from IASI.  
Due to changes in the instrumentation 
during the time period, an  intercalibration of 
the instruments is needed to conlude firmly. 

Lower tropospheric ozone columns Upper tropospheric ozone columns 
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Important	progresses	in	the	field	of	atmospheric	ozone	sounding	from	space	have	been	accomplished	during	the	last	decade.	The	lower	troposphere	is	now	available	from	IASI	with	a	maximum	of	sensiXvity	between	3	and	4	km.	We	use	satellite	observaXons	from	IASI	on	board	
the	MetOp	satellites	to	evaluate	the	short-term	trends	of	tropospheric	ozone	over	the	North	China	Plain	(NCP)	for	the	period	2008-2015.	The	availability	of	two	semi-independent	columns	of	ozone	from	the	surface	up	to	12	km	allow	ones	to	derive	ozone	trends	for	the	lower	
(surface	to	6	km	a.s.l)	and	the	upper	troposphere	(6	to	12	km	a.s.l).	Monthly	variaXons	show	a	maximum	in	late	spring/early	summer	(May,	June)	in	the	lower	troposphere.	Short-term	trends	are	calculated	from	deseasonalized	monthly	variaXons.	Preliminary	results	show	a	
negaXve	trend	in	the	lower	troposphere	whereas	a	posiXve	trend	is	observed	in	the	upper	troposphere.	If	the	negaXve	trend	appears	to	be	significant	in	the	lower	troposphere,	the	posiXve	trend	in	the	upper	troposphere	remains	poorly	significant	over	such	a	short	period.	The	
consistency	between	the	two	in-flight	IASI	instruments	aboard	MetOp-A	and	MetOp-B	is	discussed.	The	IASI	derived	trends	are	compared	to	independent	in	situ	observaXons	provided	by	ozone	sounding	at	Beijing. 
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