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INTRODUCTION RETRIEVAL METHOD

) o ’ An optimal estimation method using the Oxford RefeeeForward Model
The Tropospheric Emission Spectrometer (TES) wasclaed on NASA'S  (REM) was used for a retrieval of surface tempeeatazone, water vapour

EOS AURA satellite in July 2004. TES is a high-spelatesolution and atmospheric temperature profiles. This constththe solution to be
infrared-imaging Fourier transform spectrometeradeped, built, tested close to ara priori solution, in this case a standard equatorial atimersp
and operated by NASA's Jet Propulsion laboratd YJTES has a The solution is found by minimizing the cost functj2.

spectral range from 3ufn to 15.4um and is capable of performing both

nadir and limb observations. TES routinely measemeperature, X2 — (y—F(x))T Sy'l(y—F(x))+(x—a)TSa'1(x—a)
concentrations of QH,O, CH, CO, HNQ, NO,and provide global maps

of tropospheric ozone and the chemicals which oam bzone. WhereF(x) is the forward model estimatejs the retrieval state vectar,

Global maps of ozone are required for the monigpdfthe ozone layer in  ig the measured spectruais thea priori estimate an®, ands, are the
the stratosphere and ozone concentration in tpesghere where it acts as ¢oyariances of anda respectively.
a pollutant. Here the results of an initial joiatrieval of surface
temperature, ozone, water vapour and atmosphenigemature are shown  This method is less sensitive to noise than othethaus, but can introduce
along with the microwindow selection. anapriori bias into the profiles. The flow chart below shatws
' g mechanism of the retrieval process.
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[ http://aura.gsfc.nasa.gov/spacecraft/index-htiimage produced by Jesse Allen (ssai) ]

The figure on the left shows the location of eawtrument on the AURA satellite.
The field of view of each instruments on AURA ahewn in the figure on the right _
(red = TES, blue = OMI, yellow = HIRDLS and greeiMkS).

RETRIEVED PROFILES

MICROWINDOW SELECTION . )
Ozone , water vapour and atmospheric temperatofégs where
It is conventional to use narrow spectral interyvitown as produced using this retrieval method and the felected microwindows.
microwindows, when using high resolution specti@isprocess reduces Pressure is assumed to be fixed as a functioreddltiiude. The plot below
the processing time required for a retrieval, Mittte loss in information.  shows a comparison between these profilesa fwéori profiles, the
ECMWEF profiles (provided by Niels Bormann) and thiefifes obtained
In this case TES spectra were split into microwimsithree wavenumbers by the TES team (provided by Susan Sund Kulawikg @uter error bars
wide. The information content for each species easulated for each are that which would be seen if only theriori was being retrieved and
microwindow using the equation below and the foigrawindows with the inner error bars are the actual errors forrtiseval.
the largest total information were selected.
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1000 1500 2000 » The microwindows with the largest combined infotima content for
Wavenumber [em] surface temperature, ozone, water vapour and atmasgemperature are
located within the spectral range of the 1A and g&Rctor arrays.
The top plot shows the TES nadir spectrum for 1d@62sequence 232 SCalhe errors show that the retrieval is improvirigrsly on thea priori

2. The bottom plot shows the information conterthef selected estimate but adding more microwindows should imprthe retrieval
microwindows for a joint retrieval of surface temgiire, ozone, water  frther.

vapour and atmospheric temperature profiles. Thghaof the
microwindows has been increased by + 16'éram the central point for
this plot.
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*An average noise for each detector array was insts retrieval, which
may account for some of the deviations from theogrofiles.



