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This document aims to explain quickly how the service SPICAM on VESPA is build and how to
interrogate it on VESPA query interface. The first part will detail the most useful query criteria of
the service, the second will provide queries examples and plots on Topcat tool.
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Chapter 1

Service Content

The SPICAM service1 on VESPA aims to give access to some profiles of temperature and densi-
ties measured by SPICAM[1] spectrometer on board of Mars Express. These profiles are given as
VOtable/XML files2 which allows the use of VO tools 3. The Table 1.1 summarizes the content of the
profiles for the diffrent types of granules. Additionally, this service give access to MCD[2] simulated
profiles of these parameters on the same conditions. If you want to obtain the MCD profiles for the
same coordinates and an other sceanrio, you can select it into the datalink scrolling menu and obtain
the corresponding VOtable.

1.1 SPICAM measurements

SPICAM (Spectroscopy for Investigation of Characteristics of the Atmosphere of Mars) is an ultra-
violet [118-300]nm and infrared [1.0-1.7]µm spectrometer on board Mars Express. It has been observing
the Martian atmosphere from January 2004 (Mars Year 27) onwards with nadir, limb and stellar/solar
occultation measurements. The UV channel ceased operations in 2014, but the IR channel is still
currently collecting data. Four types of data profiles derived from occultations in the UV channel are
provided in the VO service SPICAM : aerosol extinction [3] derived from solar occultations, tempera-
ture, and densities of CO2 [4] and O3 [5] from stellar occultations. On the VO service, each SPICAM
profile is associated with an Mars Climate Database (MCD) [2] profile at the same coordinates for the
corresponding Mars Year scenario on the service. These profiles are provided in VOtable format (An
XML table that contains also metadata).

1.2 Parameter description

The research criteria of the service allows to retrieve exactly the data subset wanted. The more useful
criteria of the services are detailed below and summarized in table 1.2 with its range of values.

1http://vespa.obspm.fr/planetary/data/display/?&service_id=ivo://latmos.ipsl/spicam/q/epn_core&

service_type=epn
2VOTable Standard Format Definition : https://www.ivoa.net/documents/VOTable/
3http://www.europlanet-vespa.eu/tools.shtml
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data cateory data type content

All All Altitude above Mars Zero Datum (km)

Altitude above the local surface (km)

Radial Distance from center of the planet (km)

SPICAMmeasurements temp Temperature assuming Ttop= 100 K (K)

Temperature assuming Ttop= 175 K (K)

Temperature assuming Ttop= 250 K (K)

Temperature error bar(K) see Forget at al.(2009) (K)

co2dens CO2 density assuming Ttop= 100 K (kg.m-3)

CO2 density assuming Ttop= 175 K (kg.m-3)

CO2 density assuming Ttop= 250 K (kg.m-3)

Instrument error + bias due to spectroscopy (kg.m-3)

Instrument error (kg.m-3)

o3dens Ozone density (cm-3)

Instrument error (cm-3)

aerosol Aerosol extinction (m-1)

Instrument error (m-1)

MCDsimulations temp Temperature (K)

co2dens CO2 density (kg.m-3)

o3dens Ozone density (cm-3)

aerosol Dust column visible optical depth

Water Ice column (kg.m-2)

Table 1.1: Content of the profiles provided in SPICAM VO service

instrument name Indicates if the profile provided comes from a measurement from SPICAM in-
strument or if it is a MCD-simulated profile.

mars year Mars year of the observation.

orbit id Identifier of the orbit of the observation

ndata Indicates the number of points contained in the profile. It is variable (from 1 to 330) for
SPICAM measurements, and it is fixed at 51 for MCD simulations .

solar longitude min, solar longitude max The solar longitude LS in degrees during the obser-
vation. Same value for solar longitude min and solar longitude max .

local time min, local time max The local time in hours, same value for local time min and lo-
cal time max.
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Parameter name Content Range of values

instrument name Name of the instrument or simulation
used to retrieve the profile

MCD |SPICAM

mars year Mars year of the measurement From 26 to 31
ndata Number of altitude points of the profile
solar longitude {min|max} Solar longitude in degrees From 0 to 360
local time {min|max} Local time in hours From 0 to 24
c1 {min|max} Longitude in degrees From 0 to 360
c2 {min|max} Latitude in degrees From -90 to 90
c3 {min|max} {min|max} altitude above areoid in the

profile (km)
Always 0 to 249.5 for MCD, variable
for SPICAM measurements (between
0 and 141.5 km)

time {min|max} Earth date From 2004-01-13 to 2011-09-21
YYYY-MM-DDThh-mm-sss

obs id {Orbit id} 8 characters
granule gid Type of data contained in the profile temp | co2dens | o3dens | aerosols
granule uid orbit{orbit id} {Profile type} {MCDsimulation|SPICAMmeasurement}

Table 1.2: Principal research parameters on SPICAM service

c1 min, c1 max Longitude of the observation in degrees from 0(West) to 360(East), growing east-
ward. The value is the same for c1 min and c1 max.

c2 min, c2 max Longitude of the observation in degrees from -90(South) to +90(North), growing
Nortward. The value is the same for c2 min and c2 max.

c3 min, c3 max Altitude above areoid of the profile in meters c3 min: minimum altitude point
contained in the profile ; c3 max: maximum altitude point contained in the profile.

time min, time max Earth date of the observation, in YYYY-MM-DDThh-mm-sss format. From
2004-01-13T13:41:09.599 to 2011-09-21T11:31:03.360

obs id Is an identifier that refers to the observation, here it refers to the orbit id (8 characters).

granule gid Gives what is contained in the profile : if the profile provided contains temperature,
aerosols extinction, density of ozone or density of dioxygen. For aerosols extinction, as the MCD
output has no aerosols extinction, the associated MCD VOTable provides dust column visible optical
depth and water ice column.

granule uid Is an unique identifier, different for every profile of the service. It compiles the orbit,
data category and profile type.
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Chapter 2

Examples

2.1 Example 1

For this example, we want to select all SPICAM measurements recorded between 2004 and 2006 that
have at least 50 points of measurements. We first select ’instrument name’ in the ’Main Parameters’
section on bottom LEFT of the interface, then type ”SPICAM”. Then in the ”time” section, set
time min and time max to the wanted values, it will select every profile in the interval. And in the
”other” category, add a criteria and select ’ndata’ category, change the = sign into a ≥ and type the
value 50. See Figure 2.1.

2.2 Example 2

We want to obtain all data corresponding to the orbit ’1226A1’, we can search the orbit identifier in the
Obs ID parameter into the ’Data Reference’ category. We will obtain temperature, ozone and carbon
dioxyde results for SPICAM measurements and MCD simulations. We can, for example compare the
MCD temperature profile and the SPICAM measured temperature profile and the MCD simulated
one using the SAMP (Simple Access Messaging Protocol) interface and the TopCAT tool. First, we
have to open TopCAT. Then go on the VESPA query results, select the two profiles and click ’Data
Selection’ → ’Send Tables’. You will receive a confirmation dialog box, click ”OK” and you data
selection profiles will be sent on TopCAT. You can then plot the profiles easily.
If we want to obtain the corresponding CO2 density MCD profile with a dust storm scenario with
maximum EUV. we can click on ”send” on datalink column, select the scenario in the scrolling menu
and submit. We obtain a VOtable containing the wanted MCD profile.
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Figure 2.1: Example 1 - Query Criteria
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Figure 2.2: Example 2 .a - Plot and Compare SPICAM and MCD profiles
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Figure 2.3: Example 2 .b - Obtain an alternative MCD profile using datalinks
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