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Our study is based on observations from the Mars
Climate Sounder (MCS) aboard the Mars Reconnaissance
Orbiter (MRO) spacecraft. The temperature field was
retrieved from the observations extending from 5 km to
80 - 90 km. The nominal observations times 0300 and
1500 local time (LT). In a local solar time reference frame,
the longitude-time dependence is given as:

A(, tLT) ~  As, cos[ (s-) + tLT – δs, ]

An observed zonal wave m variation can reflect a
combination of stationary wave, Am,0 and a set of
nonmigrating tides with As, such that (s - ) =  m

We also make use of additional cross-track observations
that yield additional observations at:
0300 ± 0150 and 1500 ± 0150

These allow for the fitting of A(, tLT) to diurnal and
semi-diurnal harmonics.
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Fig. 1 illustrates temperature fields at 3 pm (top)
and 3 am (middle). The T3pm at 0.1 Pa for MY29-
31 are shown in (c), indicating weak interannual
variability

Fig.1
Fig.2 presents the seasonal evolution of wave components m= 1-4 derived from the
T3am field at 60° – 65°N. For m=2, two amplitude maxima with 6K are centered at Ls =
90° and 130° at ~0.1 Pa. They are also evident for m=3 at Ls = 100° and 150°.
Fig.3 illustrates the evolution of the m=2 amplitude field between 1 and 0.1 Pa. The
amplitude maximum at 60-80°N is dominated by semi-diurnal tide A0,2 component
while the peak at 30°N is due to eastward propagating diurnal tide A-1,1
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T3pm  and T3am 60-65°N    Ls= 100-110°

• The observed tide structure shows little interannual 
variability in 3 years (MY29-31) of observations

•Diurnal and Semi-diurnal migrating tides are present

• The high latitude m = 2 wave structure is due to A0,2

and A-1,1

• The m = 3 structure is due to A-2,1 and A-1,2

•These results are consistent with MGCM simulations

Conclusions:

We have averaged the data in bins of 5° latitude from 85°S to 85°N, 10°of longitude and 10° of Ls for three Mars years (MY29-31).
Figures 4 and 5 show Tavg and Tdiff respectively for Ls = 100°–110°. Fig. 4 presents a mixture of non-migrating, migrating and stationary
waves. In the SH, stationary waves with the m = 1 and 2 are evident between 60°S to 80°S, extending from the surface to 1 Pa. The
semidiurnal zonal symmetric tides contribute to the m = 2 zonal component between 60°N and 80°N at around 0.1 Pa. However, the
Tavg and Tdiff fields are not sufficient to resolve amplitudes of individual tide components to distinguish the semi-diurnal tide from a
stationary wave in the Tavg field. Therefore, we make use of recent MCS observations employing cross-track viewing in addition to the
usual along-track viewing, as described in [1]. The resulting multi-track observations which provide data at 6-7 local times per sol, allow
us to fit the observations to As,. Fig.6 illustrates the zonal wave structures as functions of LT. Eastward propagating diurnal and semi-
diurnal tide components are evident. Note that the migrating tide components (uniform in longitude) have been removed. Least-
squares fitting indicates that the m = 2 component is composed of a diurnal eastward propagating with s=1 (A-1,1) with an amplitude
~4K and the zonally symmetric semidiurnal tide (A0,2) with an amplitude 4.3K at 60°N. The m = 3 component contains contributions
from the semidiurnal eastward component (A-1,2) with an amplitude 4.1K and the diurnal eastward propagating tides with s = 2 (A-2,1)
with an amplitude 2K.

m= 2: A-1,1 4K A0,2 4.3K
m=3: A-2,1 4.1 K A-1,2 2 K
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Tavg= (T3pm+T3am)/2      Ls= 100-110° T     57.5-62.5°N    Ls= 101-114° 0.1 Pa
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T3am 60-65°N        m= 1-4 m=2 component  of T3am

60-65°N    between 1-0.1Pa

Tdiff= (T3pm-T3am)/2      Ls= 100-110°
MGCM Simulations of Tide Components
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