Mars Science Laboratory Landing Site Activity
Your mission:

You will use recently acquired Mars data in a GIS to investigate a candidate landing site for the Mars Science Laboratory (MSL) mission that will be landing in 2012 on the surface of Mars.  We are in the midst of narrowing down where to land this $2.3 billion spacecraft.  The region must be safe for landing, driving around, and scientifically intriguing. 
First Step:

Read a summary of the landing site that your instructor assigns to you by going to one of the following URLs.  Read the abstract or presentation and determine why this site should be considered for exploration.  
Nili Fossae:  http://webgis.wr.usgs.gov/msl/docs/1st_LSWorkshop/Mustard_1st_MSL_workshop.pdf
Holden Crater:

http://webgis.wr.usgs.gov/msl/docs/1st_LSWorkshop/Grant_1st_MSL_workshop.pdf
Eberswalde Delta:
http://webgis.wr.usgs.gov/msl/docs/1st_LSWorkshop/Schieber_1st_MSL_workshop.pdf

Mawrth Vallis:

http://marsoweb.nas.nasa.gov/landingsites/msl/workshops/2nd_workshop/talks/Bibring_Marwth_Vallis.pdf
Miyamoto Crater:

http://marsoweb.nas.nasa.gov/landingsites/msl/workshops/2nd_workshop/talks/Newsom_WMeridiani.pdf
Northern Meridiani:

http://marsoweb.nas.nasa.gov/landingsites/msl/workshops/2nd_workshop/talks/Malin_N_Meridiani.pdf
Also, become more familiar with the goals of the MSL mission and the instrumentation aboard.  Think about how the instruments could help you fulfill the mission goals at your landing site.
http://marsprogram.jpl.nasa.gov/msl/science/
http://msl-scicorner.jpl.nasa.gov/Instruments/
Second Step:

Engineering constraints must be followed to guarantee a safe mission.  If any of these constraints are not met, the $2.3 billion mission could be in serious jeopardy.  You need to analyze your landing site to test its compatibility with the constraints.  The constraints are listed in the attached table.
Images of your site = no immediate hazards, smooth, flat surface, few craters, knobs, canyons, mountains, holes, or anything else that would kill a $2.3B spacecraft.

You can find these interactively at:

http://marsoweb.nas.nasa.gov/landingsites/index.html
as demonstrated by your instructor.  View the images in and around your site to determine how safe it is and what may be seen if the rover lands there.

*You should georeference at least one of these images that gives a regional overview of your site and include that in your presentation.

Assess Engineering constraints:  We have to land at below a particular elevation to have enough time and atmosphere to slow down.  We cannot land where there are any significant slopes at any scale.  We cannot land in an area with too many rocks because of landing and driving concerns.  Mars is a very dusty place and landing in a very dusty area is hazardous both for landing safely and ability to drive around on the surface.  Thermal inertia is a measurement of how the surface heats up in the day and cools off at night.  Very low thermal inertia values imply a thick dust-mantled surface.  The higher the value, the more likely the surface is navigable by the rover and will have interesting science to study.  Alternatively, very high albedo values imply a thick dust cover so the lower the number the more dust-free the surface. 

Complete a GIS analysis on the given datasets to assess your site against the engineering criteria.  This includes examining all the data covering your landing ellipse (or clipped square) and assessing the engineering constraints.  This should include computation of slope maps from the DEM of just your site.  You’ll have to clip the raster data to the region of interest and then make a hillshade and multiple slope maps.  Also generate a 3-D view in ArcScene for your presentation.
Third Step:
Prepare a 10 minute presentation of your results to the class using results from your analysis.  Your talk should try to convince the audience that this is the best place to land by addressing these points:

1) A general description of the site.

2) The scientific reasons for going there.  Include how it will address the goals of the mission
3) Does the site fit the engineering criteria?  How well?

4) What you hope to find there / what would you see once on the ground (based on high-resolution images). 
5) What could the instruments onboard tell us about Mars?

6) How safe is the site?

Bring your PowerPoint presentation to class Thursday and be ready to present your results.
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Engineering

Parameter Requirement | Notes

Latitude N4 | Sites poleward of 30°N have degraded
EDL comm

Elevation MOLA-derived clevation

Landing ellipse radius and
azinuth

<125 kmn the
down-track
direction; ~10
km in cross-
track direction

Allowing for wind-induced
uncertainty during parachute descent

Jelom | Radar spoofing in preparation for
<20° powered descent. Also applies fo
length scale " ,,
‘warning track” region.
<43 mrchiefat
Temain | lto2km 1 km, lincarly | Radar spoofing in preparation for
Relief lengthscale | increasingto | powered descent.
Slopes 720mat 2km
200 t0 1000 m Control authority and fucl
<43 mclief
length scale consumption during powered descent
Jwo5m i Rover landing stability and
lengthscale | = trafficability in loose granular material
Rock height Probability that a fock higher then
0.55 m occurs in a random sampled
area of 4 m should be less than
0.50%
Suggests low to moderate rock
abundance.
Kaband ‘Adequate Ka band radar backscatter
Radar reflectivity reflective cross-section (> -20 dB and < 15 dB)

Load bearing surface

Not dominated
by dust

Thermal inertia >100 T m” 7 K
and albedo <0.25; radar reflectivity
>0.01 for load bearing bulk density

Surface winds for thermal
environment

<15ms
(steady)
<30 m/s (gusts)

Constraints apply over all seasons and
fimes of day, at 1 m above the surface.
These constraints provide an
environment in which the rover can
perform science operations. Also,
steady winds must never exceed 40
m/s when the rover is non-operating.
(sleeping).





