
15%

1. ABSTRACT

We show results from joint TES-OMI retrievals for 
May-August, 2006.  We combine TES and OMI data 
by linear updates from the spectral residuals.  
Combined retrievals from the UV and IR spectral 
ranges have previously been shown to result in 
increased tropospheric sensitivity and resolution, and 
of particular interest, increased sensitivity to the 
planetary boundary layer.  Results are compared to the 
OMI and TES results, and to near by sondes. 

METHOD

INTRODUCTION

* Worden et al., 2007 (above right) shows that combined UV/IR 
retrievals will result in increased sensitivity especially at the 
planetary boundary layer

* We now combine OMI & TES data using optimal averaging and 
linear updates

* The end goal is a non-linear joint retrieval of TES & OMI ozone
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Worden et al. (2007) showed that simulated joint  retrievals 
from TES and OMI results in enhanced boundary-layer 
sensitivity

Combining “real” data must account for 
biases and other systematic errors, such 
as calibration, spectroscopic, aerosol and 

cloud errors or inconsistencies

OMI profile retrieval - TES
shows a bias, with TES high                 
relative to OMI

DATA – OMI, TES AND CORROBORATIVE

May 3, 2006 Aura nadir ground 
track passes near the Trinidad Head 
sonde station (41N, 124.1W).  Other 
available corroborative data (not 
currently utilized):
* Los Angeles (34N, 118W)
•* Mt. Bachelor Oregon station (44N, 121.7W) 
* Cheeka Peak observatory (48.3N, 124.6W)

MODIS images show cloud-free 
land scenes from California through 
Canada for this day

TES CO shows elevated CO in the 
mid trop at 20-30N, and also 40-
55N.  
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SENSITIVITY

Curtain plots of the 
diagonal of the averaging 
kernel show sensitivity along the 
May 3, 2006 Aura ground track.

OMI (top) and TES (middle) 
display different sensitivity.  The 
combined retrieval (bottom) 
shows the greatest sensitivity. The 
tropospheric degrees of freedom 
increases from about 2.0 for OMI, 
2.7 for TES to 3.7 total. Of 
particular interest is near the 
planetary boundary layer.   

Trinidad Head sonde 
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SIMULATED RESULTS OF COMBINED RETRIEVALS

LEFT  Simulated results 
show improvement in the 
combined retrieval (red) 
compared to the sonde.
RIGHT  When a 10% 
bias is introduced 
between TES and OMI 
“true”, the combined 
result tends to jackknife Trinidad Head sonde provides a 

check of results in conjunction 
with surface ozone sites.  The 
application of the joint averaging 
kernel “smooths” the sonde to 
what TES+OMI would see 
(Worden et al., 2007)

The combined retrieval, using 
Equation 6 with additional terms 
added to account for OMI/TES 
biases. Results do not compare 
well to the sonde in the lower and 
mid tropsphere; as shown in 
Worden et al. (2007), the spatial-
temporal distance between sondes
and satellite measurements 
sometimes results in poor 
matchups indicating more 
coincidences needed.

OMI and TES results are shown for May 3, 2006.  The 
combined results from the residuals using Equation 6 
with retrieved bias between TES and OMI.  

CHARACTERIZATION CONCLUSIONS
! Optimally combined OMI & TES ozone results in increased 
sensitivity and resolution including at the boundary layer
! In the troposphere, combined retrievals have 3.7 degrees of 
freedom, a significant increase over 2.0 and 2.7 for OMI and 
TES, respectively
! Biases between OMI and TES retrievals need to be carefully 
characterized and corrected before optimally combining

Joint retrievals
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