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Introduction:  The Mars Climate Sounder (MCS) 

instrument onboard the Mars Reconnaissance Orbiter 

(MRO) is providing vertically extended derivations of 

atmospheric temperature and aerosol content at signifi-

cant spatial and temporal resolution [1,2]. The ex-

tended vertical coverage provided by MCS compared 

to similar data sets (Mars Express PFS, Odyssey 

THEMIS, MGS TES, Viking IRTM) affords the op-

portunity to enhance our understanding of the struc-

tures of large scale atmospeheirc waves as they propa-

gate upward from lower-level forcing regions [3,4]. 

The MCS temporal coverage at upper levels (60-80 

km) complements the less frequent thermal and mass 

structure derivations provided by Mars Express 

SPICAM stellar and MGS radio occultation measure-

ments [5,6]. In this presentation we will discuss results 

of analyses of the MCS-derived temperature data and 

what these data indicate about the structures and tem-

poral/seasonal variability of middle latitude stationary 

waves at Mars’ middle latitudes. 

MCS Data Description: MCS has been obtaining 

infrared observations from its position in Mars orbit 

since late 2006. MCS provides ~5 km vertically re-

solved temperature profiles up to altitudes of ~80 km 

derived from limb views of the atmosphere [1,2]. Dust, 

water vapor, and condensate abundances are also ex-

tractable from MCS’ infrared measurements. MRO’s 

sun-synchronous orbit results in MCS derivations be-

ing available at ~3 AM and 3 PM local times at most 

latitudes. The presence of aerosol opacity (dust, con-

densate cloud particles) has negatively affected the 

derivation of  temperatures at those latitudes and sea-

sons with small to modest aerosol loading [2]. 

Approximately one full martian year of MCS re-

trievals is available from NASA’s Planetary Data Sys-

tem Planetary atmospheres Node [7]. We have spa-

tially (latitude , longitude) and temporally (Ls) binned 

the data at the available pressure levels to maximize 

the longitudinal coverage from which zonal (east-west) 

wave structures can be diagnosed as a function of alti-

tude and pressure level. 

Our Work: With an emphasis upon diagnosing the 

magnitudes and structures of large scale stationary 

waves within Mars’ atmosphere, our analysis involves 

Fourier decomposing longitudinal thermal structures of 

waves present in the binned MCS temperatures (and 

the other MCS-provided aerosol fields). [2] has already 

shown that the MCS temperatures exhibit temporal and 

spatial characteristics of atmospheric thermal tides. 

Some of those tidal components can manifest them-

selves as stationary wave features when viewd in a 

sun-synchronous framework. Numerical modeling will 

be employed to attempt to remove those aliased waves 

from the true stationary wave signature. 

We will present results illustrating the amplitudes 

(in Kelvin) of the stationary waves, as well as their 

latitudinal and vertical structures. Theory, and previous 

modeling and data analyses [3,4,6] have indicated the 

‘trapping’ near the surface of smaller (zonal wave-

numbers 2, 3, and 4) wavelengths nearer to the surface 

than zonal wavenumber 1. The vertical propagation 

characteristics of these waves are dependent upon (and 

diagnostic of) the vertical structures of the east-wind 

wind field and temperature structure. Being able to 

trace the features of these waves between the bottom 

scale height of the atmosphere up through the 70-80 

km altitude range will improve our ability to under-

stand the dynamical effects of these waves upon both 

tropospheric and thermospheric conditions. 

The vertical structures of these waves provides in-

sight in to the north-south fluxes of heat and momen-

tum these waves can produce. Where available and 

appropriate, MCS derived aerosol fields will be corre-

lated to the diagnosed stationary wave structures with 

the intent of investigating the meridional (north-south) 

transport of those species by these stationary wave 

patterns. 
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