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Introduction: The Rover Environmental Monitor-

ing Station (REMS) is a Mars Science Laboratory 
(MSL) instrument composed of four modules. Two 
modules, located on the Remote Sensor Mast (RSM), 
are dedicated to measuring the wind vector, the ground 
and air temperatures and the relative humidity of the 
air. The third module, located on the rover deck, is 
dedicated to measuring the flux of solar ultraviolet 
radiation at various bands. The fourth module, located 
in the rover body, is dedicated to measuring the atmos-
pheric pressure [2]. REMS started collecting data on 
sol 1 and has been operating countinously since sol 10, 
with the exception of sol 28 which focused on engi-
neering activities. Here, we describe the REMS in-
strument performance, and science findings during the 
first 100 sols of operations. 

REMS operation: REMS has been in the back-
bone of Curiosity's science operations since it landed 
on Gale Crater, collecting data at 1 Hz for at least 5 
minutes per hour, continuously. In addition, a large 
number of 1-hour long observations at 1 Hz were con-
ducted, with the record being 11 hours of measure-
ments on a single sol (sol 91). 

 During the first 100 sols, REMS has performed 
about two millions of measurements, far more than 
originally anticipated. The larger number of measure-
ments were possible by the support of the science and 
engineering teams. 

REMS performance: Two instrument checks were 
peformed during cruise. These checks indicated that 

the instrument was in good health and in the case of 
the pressure, humidity and wind sensors, data were 
recorded and used to determine zero pressure, humidi-
ty and wind baselines to be used later in the sensor data 
retrieval process. 

Tests on Earth indicated that the REMS sensor 
boom electronics would have problems during opera-
tions at low temperature. These problems were con-
firmed after landing. The signal-to-noise ratio of the 
Ground Temperature Sensor (GTS),  the Air Tempera-
ture Sensor (ATS)  and the Wind Sensor (WS) are low 
from aproximately 1 am to 7 am LMST, when the 
boom temperature is very low. 

Another expected problem confirmed during opera-
tions on Mars was that rover induced perturbations on 
the REMS temperature and wind measurements. An 
unexpected problem with one of the wind sensors was 
discovered shortly after landing. From the beginning of 
operations, the Boom 1 wind sensor was behaving 
anomalously. After several attempts to diagnose the 
problem, it was concluded that the the sensor behavior 
was consistent with damage of the boom 1 WS, proba-
bly during landing. 

 
Figure 1. Time series of 4 sols of pressure data indicating standard  
(5-minutes hourly) and extented operations.  

 
Figure 2. Time series of  air temperature data from the boom 1 sensor. 
These measurements confirmed the influence of the rover in the data. 
The proximity to the RSM has consequences in the differences between 
Boom 1 and Boom 2 as well the warming effect of the Radiosotope 
Thermal Generator (RTG), mainly during night.  

1532.pdf44th Lunar and Planetary Science Conference (2013)



The data from the humidity sensor (HS) has low 
signal-to-noise ratio, but the sensor behavior is not 

consistent with the results of calibrations on Earth. 
After a carefull reanalysis of the calibration data and 
electronics interfaces a correction procedure was intro-
duced [4]. Further analysis including comparison to 
Sample Analysis at Mars (SAM) atmospheric meas-
urements is still needed to confirm the accuracy of the 
corrected readigs. 

The complexity of the retrieval of wind from the 
REMS WS measurements has increased because of the 
loss of the boom 1 sensor. One of the consequences of 
this loss is a decrease in the resolution of the retrieved 
wind data when the flow is from the back of the rover. 
Another consequence is a difficulty in isolating the 
effect of the rover on the wind measurements. For 
obvious reasons, wind tunnel tests of the REMS sen-
sors fully integrated in the rover were not conducted 
and then the understanding of the thermal and mechan-
ical perturbations of the rover on the REMS measure-
ments is incomplete. This understanding of the effects 
is currently being obtained  via  computation fluid 
dynamic simulations.  

REMS Science: All the REMS measurements are 
being analyzed carefully since the beginning of opera-
tions on Mars. Althought the data is already useful for 
many science applications, the wind and humidity 
sensors calibrations are still being reassessed, and the 
current data must be used with caution. The remaining 
REMS sensors have been providing interesting science 
data. In fact, the GTS data is being used to determine 
ground thermal properties, based on the energy flux 
interchange [5] soil models, and Themis/Mars Odyssey 
data [6]. The UV sensor is providing the first ever 
measurements of UV radiation at the surface of Mars. 
They also provide information about atmosphere opac-
ity that complements that of other instruments. UV 
radiation plays also a fundamental role on studies of 
habitability. The REMS UV sensor provided the first 

UV measurements during the eclipses of Phobos and 
Deimos. The REMS pressure data provides infor-
mation from phenomena ranging from local to global 
scales.. Convective vortices captured over just a few 
seconds, mesoescale phenomena such as crater-
induced circulations that in some cases is not fully 
captured or predicted by current atmospheric models 
have been detected by these measurements [3, 8]. 
Thermal tides, and the global pressure cycles that is a 
proxy for the [3] behavior of the South Polar CO2 cap 
have also been detected. 

The REMS data has been supporting investigations 
by other MSL instruments such as the Dynamic Albe-
do of Neutrons (DAN) and for more complex science 
investigations such as  of the habitability of Mars. 

REMS has also been supporting MSL operations. 
For example,  during the sample drop off operations 
for the Sample Analysis at Mars (SAM) and the Chem-
istry and Mineralogy (Chemin), REMS provided in-
formation about wind directions and speed to optimize 
operations.  
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Figure 3. Two three sol time series of data from the  GTS.  As in the 
case of the ATS, during the coldest period (usually from 1 am to 7 am) 
the siganl-to-noise reatio is very low. Nevertheless a sliding window 
filter smoothed the noise by reducing the sampling rate from 1 second 
to around 1 minute. The RTG effect has been detected as increase  
of  � 3 K  
 

 
Figure 4. The output of the UV Sensor photodiodes and a temperature 
thermistor placed inside the UV sensor box. This sensor is providing 
high quality data, for every channel, except for channels C and D, 
which have low signal-to-noise ratio. During this 100-sols period, the 
magnets, around the photodiodes, have protected them from dust 
depositions very efficiently  
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