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Introduction:   Simulations of surface pres-
sure tides on Mars have been conducted previ-
ously with the NASA Ames Mars General Cir-
culation Model (MGCM) [1,2], as well as by
Wilson and Hamilton [3]. In the case of the
MGCM, annual simulations with realistic (Vi-
king-derived) dust loading have been reasonably
successful at reproducing observed tides at the
Viking Lander sites (Figs. 1 and 2 of [1]). One
obvious discrepancy between observed and
simulated tides is the amplification found in the
model’s diurnal tidal amplitude around Ls 90.
The observations show no such amplification.

We report here on recent simulations of the
surface pressure tide on Mars conducted with the
MGCM and with the newly acquired MOLA
topography data [4]. The data is provided at 1° ×
1° resolution, and is used by the MGCM at
7.5° × 9° resolution. The vertical domain of the
MGCM extends to around 80 km. In the simula-
tions reported in [1], the vertical domain ex-
tended to around 50 km, and the Consortium
topography dataset was used.

Results:  Two annual simulations were con-
ducted in which dust visible opacity was held
constant at τ = 0.3. In the first, the Smith-Zuber
[5] topography dataset was used, and in the sec-
ond the new MOLA topography data [4] were
used. Figure 1 shows a comparison of diurnal
tidal amplitudes in the surface pressure field at
the Viking Lander 1 (VL1) site in the two simu-

lations. Focusing on the first half of the year
(when observed opacities were less than 1), we
see that with the Smith-Zuber topography, there
is an amplification of the diurnal tide, peaking
just after Ls 90. This amplification does not ap-
pear when the MOLA topography data are used.
At this same time of year, the semidiurnal tidal
amplitude increases when the MOLA data are
used. As has been previously reported, there is
significant longitudinal variability in both am-
plitude and phase behavior. Explanations for
these changes are offered (Kelvin wave activity
is a leading candidate).

Additional annual simulations have been
conducted with enhanced dust (τ = 1 and 3),
again fixed during the year, and results will be
presented. Finally, we report on an annual
simulation with the same annually varying Vi-
king dust load as used in [1]. These simulations
aid in determining the relative sensitivities of the
tides to dust loading and its variability, and to
the topography.
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Figure 1.  Amplitude of the diurnal tide in the surface pressure field at the MGCM’s VL1 grid point.
(a) Smith-Zuber topography (dotted), (b) MOLA topography, solid.

0

0.005

0.01

0.015

0 100 200 300 400 500 600 700

diurnal tidal amplitudes at VL1

MOLA
Smith-Zuber

no
rm

al
iz

ed
 a

m
pl

itu
de

sol


