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Abstract

Due to the recent resurrection of Viking Lander data
retrieval project, there now exists much more long–
term meteorological data from Mars than has been pre-
viously available. As the first step of analyzing the
data, we have developed a framework for extensive
statistical characterization of the data. The main prin-
ciple is to divide the Martian year to 12 months of 55-
56 sols, and to calculate for each month several statis-
tical variables, such as the mean, the standard devia-
tion, and the mean daily maximum and minimum. In
this work we show several full–mission plots of those
statistical variables, calculated from both the tempera-
ture and the wind data.

1. Introduction
Mars is currently a subject of a wide scientific inter-
est. Hence, there are many current and upcoming mis-
sions to the surface and to the orbit of the planet. In
addition, there is still much untapped potential to be
found in the past missions. Two good examples are the
Viking Lander 1 and 2 meteorological missions. For
almost 30 years since the death of the last Viking Lan-
der, the scientific community has had access to only a
very limited set of the processed temperature and wind
data, even though the dataset is by a large margin the
longest meteorological one ever measured on Mars.

For the past few years, Finnish Meteorological In-
stitute has been updating and modernizing the original
analysis routines to be able to process the whole data
in a standard Linux environment. The first stage of the
project is now nearing completion, which will be ac-
companied by the release of the whole mission–long
processed meteorological data via the Planetary Data
System. The release is tentatively scheduled for the
last quarter of the year 2012. In this work we show the
first detailed long–term analysis of parts of the prelim-
inary new data.

The newly processed data, including both the tem-
perature and the wind measurements, spans 2245 solar
days (sols) for Viking Lander 1 (VL1), with the mean
data resolution of 920 samples per sol. A total of 725
sols’ worth of data gaps exist, caused by missing or
corrupted raw data tapes. The previously published
VL1 data sets cover 350 sols of temperature, minus 17
sols of gaps, and 40 sols of wind with no gaps. The
data resolution of the previously published data is 25
samples per sol.

The new data for Viking Lander 2 (VL2) spans 1281
sols, with the mean sample resolution of 1419 sam-
ples per sol. There are gaps worth a total of 519 sols.
The previous VL2 data sets cover 1050 sols of both
the temperature and the wind, minus 117 sols of gaps.
The data resolution is again 25 samples per sol.

Because of the significantly more data sols com-
pared to the originally published data, the new data al-
lows a significantly deeper long–term VL1 data analy-
sis, as well as a more detailed sub–sol analysis for both
landers. In addition to possibly finding new short–time
and long–time atmospheric phenomena near the VL
sites, with the new data it will be possible to charac-
terise the general diurnal and annual behaviors of the
Martian atmosphere more comprehensibly than previ-
ously.

2. Martian annual structure
For the ease of discussing long–term data, we have di-
vided the Martian year to 12 months, motivated by the
similar tilts of the axes of Mars and the Earth. Each
Martian month is therefore 55 or 56 sols long. There-
fore, they are not equal in length to the Earth months,
but instead should offer a fair analog to the meteo-
rological seasons, as opposed to the easily definable
astronomical seasons. By defining the meteorologi-
cal seasons we get information about the seasonal lag,
which then can help us understand the long–term pro-
cesses better.

EPSC Abstracts
Vol. 7 EPSC2012-461 2012
European Planetary Science Congress 2012
c© Author(s) 2012

EPSC
European Planetary Science Congress



3. Methods and results
The main method for studying the long–term behav-
ior is extensive statistical analysis of the Viking Lan-
der data that is being re–processed at Finnish Meteoro-
logical Institute.[1, 2] We accomplish this by analyz-
ing various statistics for several meteorological quan-
tities. For Viking lander data, the quantities used are
atmospheric temperature, wind velocity, wind direc-
tion and pressure. Specifically, for each month we
currently calculate the following statistical variables:
mean, standard deviation, month max/min, mean daily
max/min, median, 10th percentile, 90th percentile,
mean time of the daily max/min and the mean time of
the daily fastest/slowest change. In addition, we also
calculate all of those variables for several time win-
dows of each month. For example, what was the mean
temperature of the time period 11:00–12:00 LLT and
how it changes as a function of the month.

The combination of these variables is able to capture
a large part of the information about the long–term be-
havior of the boundary–layer meteorology. Reducing
the full data to a limited number of variables is, we be-
lieve, useful in trying to understand what is happening
on Mars. However, we feel that calculating several dif-
ferent variables instead of just, for example, the mean
and the standard deviation, is helpful. Moreover, the
time windows enable us to look at processes that are
known to happen at specific times, such as evening,
night or morning.

In this work we show several examples of full–
mission statistical plots, illustrating the annual cycles
of not only the mean, but also other variables as de-
scribed above. A more comprehensive description of
the results is in preparation [2] and hopefully will be
published during the year 2012.

4. Summary and Conclusions
The new statistical analysis software allows us to ana-
lyze Martian long–term meteorology in ways that have
not been possible before. The results have been ana-
lyzed only briefly so far, but they seem to reinforce
our understanding of how the annual cycle affects the
conditions in the boundary layer. More quantitative
characterizations will appear in later publications.
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