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OBJECTIFS OF THE STUDY

VImprove regional (Europe) 3D tropospheric

ozone simulated fields trough assimilation of

IASI ozone profiles/columns

VImprove surface ozone forecast
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THE DATA ASSIMILATION PROCESS

observationsforecasts

estimates of state & parameters

compare 

adjust

errors in forecasts & obs.
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DATA ASSIMILATION: SEQUENTIAL METHOD

Sequential Method

Concentrations

Time

Observations

Model

ɶü to realise the successive optimal interpolations with

propagation between two observation moments of:

Åthe state vector x and

Åthe error covariance matrix P
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ENKF

DATA ASSIMILATION METHOD: 

ENKF (ENsemble Kalman Filter)
Key-Points of the method:

Åa 4-dim data assimilation method

that uses a Monte-Carlo ensemble of

shortïrange forecasts to estimate the

covariances of the forecast error

Åthe ENFK does not depend strongly

on the validity of questionable

hypotheses (linearity of the model

dynamics)

Åthe best estimation is calculated as

the ensemble mean

Åthe variance of the estimation error

is calculated as the ensemble

variance

(E. KALNAY, 2008)
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CHIMERE ïCHEMICAL TRANSPORT MODEL 

VHorizontal resolution 0,5³0,5 deg.

V17 layers up to 200hPa

VMeteorological input from MM5

VOzone chemistry (reduced                   

MELCHIOR scheme)
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SET-UP OF THE STUDY (1/2)

Data selected: partial tropospheric columns 0-6 km

(mostly sensitive to the tropospheric ozone)

DOF ~ 0.7

July 6th, 2007 

(regularization method,

Eremenko et al., 2008)

Sufficient information ??
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SET-UP OF THE STUDY (2/2)

Key-point: construction of observation operator (H)

Vertical interpolation (projection on the IASI vertical grid)

Smoothing (using the AVKs)

Calculus of the partial tropospheric columns 0-6 km of 

CHIMERE (for the innovation calculus)
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ERRORS: MODEL / OBSERVATIONS

CHIMERE IASI DATA

Perturbations of the ozone fields:

Gaussian fields with some

characteristics

Mean=0

Variance=20%

Spatial decorrelation length=200 km

Vertical decorrelation length=1 km

July 6th, 2007

12 -16% error (average)

(regularization method)
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WHY LOCAL ANALYSIS ??

VAvoid spurious correlations and thus incoherent field 

corrections 

HOW ??

Limiting the area of influence for each measurement

Case study: neighbouring area of 200 km

maximum number of observations nearby
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TESTING THE NUMBER OF 
NEIGHBOURING OBSERVATIONS USED 
IN LOCAL ANALYSIS
July 6th, 2007 N=2

FORECAST

mean columns

(0-6 km)

IASI data

columns 0-6 km

ANALYSIS

mean columns

(0-6 km)
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TESTING THE NUMBER OF 
NEIGHBOURING OBSERVATIONS USED 
IN LOCAL ANALYSIS
July 6th, 2007 N=5

FORECAST

mean columns

(0-6 km)

IASI data

columns 0-6 km

ANALYSIS

mean columns

(0-6 km)
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TESTING THE NUMBER OF 
NEIGHBOURING OBSERVATIONS USED 
IN LOCAL ANALYSIS
July 6th, 2007 N=10

FORECAST

mean columns

(0-6 km)

IASI data

columns 0-6 km

ANALYSIS

mean columns

(0-6 km)
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TESTING THE NUMBER OF 
NEIGHBOURING OBSERVATIONS USED 
IN LOCAL ANALYSIS
July 6th, 2007 N=20

FORECAST

mean columns

(0-6 km)

IASI data

columns 0-6 km

ANALYSIS

mean columns

(0-6 km)
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TESTING THE NUMBER OF 
NEIGHBOURING OBSERVATIONS USED 
IN LOCAL ANALYSIS
July 6th, 2007 N=30

Value selected for the case study

FORECAST

mean columns

(0-6 km)

IASI data

columns 0-6 km

ANALYSIS

mean columns

(0-6 km)
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RESULTS: case study 
3 days simulation

FORECAST

mean columns

(0-6 km)

IASI data

columns 0-6 km

ANALYSIS

mean columns

(0-6 km)

July 6th, 2007

Improvements:

MAE   44%

MBE   66%

RMSE  41%

(for 1588 pixels)
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July 7th, 2007

Improvements:

MAE   37%

MBE   64%

RMSE  36%

(for 1627 pixels)

FORECAST

mean columns

(0-6 km)

IASI data

columns 0-6 km

ANALYSIS

mean columns

(0-6 km)

RESULTS: case study 
3 days simulation
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July 8th, 2007

Improvements:

MAE   39%

MBE   78%

RMSE  38%

(for 1466 pixels)

FORECAST

mean columns

(0-6 km)

IASI data

columns 0-6 km

ANALYSIS

mean columns

(0-6 km)

RESULTS: case study 
3 days simulation


