The Impact of Mesospheric Observations on the 2-Day Wave in a Middle Atmosphere Data Assimilation System
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Introduction Figures

The impact of assimilating SABER temperature retrievals
on the 2-day wave is investigated using a data as-

which mesospheric observations alter the depiction of
the wave.
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To analyze the impact of SABER observations, a control
analysis without SABER observations has also been pro- Figure 1: Temperature Figure 2: Zonal mean zonal wind in 2 (black Figure 3: Top: CMAM-DAS 2-day wave Figure 4: Top: CMAM-DAS temperature
duced. wavenumber-frequency spectra at 80km, 475 contour lines) and meridional QG-PV temperature amplitude for 22nd of January analysis increments wavenumber-frequency
in K *day for January 2006 (negative gradient in - (shaded) with EP-flux vectors 2006 spectrum at 80km, 47S in K “day.
frequencies denote westward propagatign). and critical line (red contour line) for the Middle: SABER Z—day wave temperature Bottom: Mean 2-day wave amplitude of
Top: Analysis with SABER observations 2-day wave for January 2006. amplitude for 22nd of January 2006 (data temperature analysis increments for January
M et h Od S Bottom: Analysis without SABER Top: Analysis with SABER observations courtesy of Dr. R. Garcia) 2006.
observations. Bottom: Analysis without SABER Bottom: 2-day wave amplitude evolution at
° Wavenumber-frequency spectra were C()mputed us- observations. 80km averaged over all latitudes between
ing Hayashi’s formalism (Hayashi, 1971). All spec- 005-305.
tra were estimated using a smoothed periodogram
(1-2-1 smoothing in the frequency domain). Quasi- Results References
eostrophic Eliassen-Palm (EP) fluxes for the 2-da , o , , , , . .
8 b (EP) Y| |« Without the assimilation of SABER data, the 2-day wave is not present in the analysis (see Figure 1). [1] Polavarapu, S. et. al. (2005) Data Assimilation with the Cana-

wave were computed from wavenumber-frequency
cospectra of the meridional heat and momentum flux.
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i d middl 1 2] Remsberg, E. E. et.al. (2008) Assessment of the Quality of
o Time- depen dent spectra were compute d using 3 G- igure 3, top and mi € pane ) | | th(.e Version 1.07 Temperature-versus-Pressure Profiles of the
Transform based method (Stockwell, 1996). Ampli- e Though a general agreement can be observed, the 2-day wave analyzed in CMAM-DAS differs from that observed Middle Atmosphere from TIMED/SABER |. Geoph. Res., 113,

in SABER retrievals in terms of its structure and temporal evolution (see Figure 3). D17101, doi:10.1029 /2008]D010013
[3] Hayashi, Y. (1971) A Generalized Method of Resolving Dis-

turbances into Progressive and Retrogressive Waves by Space

tudes were computed by averaging all amplitudes
over the frequency range -0.6cpd to -0.4cpd. e The temperature analysis increments show a sizable signal in the 2-day wave frequency range (see Figure 4). Note

e The meridonal gradient of the quasi-geostrophic that no wind increments are produced from temperature observations in the mesosphere. Fourier and Time Cross-Spectral Analysis |. Meteor. Soc. Japan,

potential vorticity (QG-PV) is computed from the e The different temporal evolution & structure of the 2-day wave in concert with further analysis of the temperature 49,125-128 | |
- £ : : nalysis increments (not shown) indicates that the 2-day wave is likely produced by the model due to changes in th [4] Stockwell, R.G., Mansinha, L., and Lowe, R.F. (1996) Localiza-
monthly mean wind fields. Plots of this quantity can anhalysis increments (ROt Sho cates that the ~-day wave 15 likely produced by the model due Lo changes € tion of the Complex Spectrum: The S Transform IEEE Transac-
be used to analyze the potential for instability based zonal mean zonal wind, not by the action of the analysis increments. tions on Signal Processing, 44, 998-1001
on the Charney-Stern-Pedlosky instability criterion, [5] Salby, M. (1982) Sampling Theory for Asynoptic Satellite Obser-
which states the meridional eradient of QG-PV must i vations. Part I: Space-Time Spectra, Resolution, and Aliasing J.
.. . 5 . . COnC| usion Atmos. Sci., 39, 2577-2600

Change Slght 1N the Ieslon encompassing the flow field . . . . o [6] McLandress, C. and Scinocca, J. (2004) The GCM Response to
for instability to occur (note that this is a necessary, not e The 2-day wave found in the CMAM-DAS analysis using SABER observations is likely produced by the model due Current Parametrizations of Nonorographic Gravity Wave Drag
a sufficient condition for instability). to the changes in zonal mean zonal wind, not the analysis increments. J. Atmos. Sci., 62, 2394-2413

e SABER retrievals from 2002 to 2007 were analyzed us- e The comparison of the two analyses with & without the assimilation of SABER data hints at model biases in the
ing the Fast Fourier Synoptic Mapping method (Salby, mesosphere, in the zonal wind field in particular. A likely candidate for the source of this bias is the nonorographic FU nd | ng
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