MARTIAN CLIMATE VARIABILITY: MULTI-YEAR, IN-SITU OBSERVATIONS OF PRESSURE AND TEMPERA-
TURE. J. E. Tillman, Dept. of Atmospheric Sciences, Box 351640 University of Washington, Seattle, Wa., 98195-1640, USA
(mars@atmos.washington.edu), Ari-Matti Harri, Finnish Meteorology Institute, Dept. of Geophysics, Vuorikatu 15, P.O. Box 503,
FIN-00101 Helsinki, Finland, Soren E. Larsen, Meteorology Dept., Riso, Danish National Laboratory, Postbox 49, DK-4000,

Roskilde, Denmark.

Multi-Year meteorological observations at the same site
on the surface of Mars are required to define the Martian
Climate, interpret orbital observations, and understand atmo-
sphere - surface interactions and their impact on spacecraft de-
sign, and operations. Prior to the Viking Lander Meteorology
Experiments 3.3 Mars years observations at the Lander 1, 22°
N siteand 1.5 yearsat the48° Lander 2 site, it wasthought that
Mars had “great” dust storms each year at perihelion. How-
ever, from atmospheric pressure measurements alone, Tillman
[1,2] demonstrated that thefirst 1.5 years strongly suggest that
thisis not the case, and confirmed it from third year, Lander 1
observations. Thefourth year produced an intense dust storm,
with an optical depth of the dense 1977 B dust storm but at the
same season as the far less intense 1977 A storm.

Figurelillustratesthestandard deviation of pressurearound
the sol mean, and the hourly minimum and maximum, and the
sol mean atmospheric temperature at 1.5 meters; these temper-
atures have been discussed previoudly [3].
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During this first Viking year, note that the beginning of
both the 1977 A and 1977 B dust stormsis easily detected in
either the minimum or maximum temperatures, but not the
sol average. By comparing all available VL-1 pressure data
and these temperature data (processed with aspecial version of
the software in an attempt to compensate for wind sensor fail-
ures) during the 3.3 Mars years, we will describe inter annual
differences during dust storm seasons for dusty and nominal
years. We show that the daily average temperature generally
is a poor indicator of great dust storms; this may be impor-
tant in looking for signatures of terrestrial climate changes.
We suggest that this demonstrates the necessity of permanent,
(e.g., > 1 Marsyear), observations to describe the inter annual
variability and to distinguish spatial from temporal variations.
This leads to the question “To what extent does the same hold
for Earth climate observations and proxies?” Limitations of
these data, the specia processing, and the potential for further
processing and validating will be mentioned.
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