
MRD 142- Global Dust and Gas Plume Geology Map 

Data Product Overview 

This is a map of the geology of plumes and their activity (if they exist and are active) on the 

surface of Bennu down to 1 m resolution.  For more detailed information, consult the Global 

Dust and Gas Plume Global Geology Map Algorithm Description  including that document's 

Appendix A.  

 

Overview  

Data type (image, spectrum, data table, map format etc.).  

Map  

What does it measure at what scale.  

The distribution and abundance of active plumes, if they exist, on the surface of Bennu.  

What observations are required to provide the input data needed to make the data product?  

Data/images from OCAMS, MapCam initially, and corrected data from OVIRS and OTES.  

 

When in the DRM are the observations that make the data product scheduled to be taken?  

In the Preliminary Survey phase through to Detailed survey (which is where the major data will 

be collected).  

How long does it take to produce the data product?  

One week  

Is this product used of sample site selection, science value, or long-term science?  

Saftey, Science Value and Long-term Science  

 

Data Product Structure and Organization 

What is the structure of the data product (e.g. FITS file with 4 extensions) 

ShapeFile format 

 

How is the product organized (e.g. one data set per mission phase, one file per Earth Day, etc. ).  

If we find any plume, then one map per plume region, on the order of several 100's of m wide.  

 

Data Format Descriptions 

Header information (metadata) included with data product. For example:  

Standard OSIRIS-REx standard header information that may include the following:  

Start/End time of observations that makeup data product  

Lat/lon or other geometric parameters  

Map scale/ resolution  

Map projection  

https://sciwik.lpl.arizona.edu/wiki/pages/q9P0r9/Global_Dust_and_Gas_Plume_Geology_Map_Algorithm_MRD142.html
https://sciwik.lpl.arizona.edu/wiki/pages/q9P0r9/Global_Dust_and_Gas_Plume_Geology_Map_Algorithm_MRD142.html
https://sciwik.lpl.arizona.edu/wiki/pages/u3Y2L45/Map_Format.html


Instrument parameters or housekeeping data needed to process data  

Calibration files used in processing  

 

Detailed Description of data format. For example:  

Standard OSIRIS-REx map format data --  ShapeFile format 

 

Data Product Generation 

How and by whom is the product generated?  

By the RDWG and led by Bashar Rizk.  

What are the input products needed to produce the product? 

Data/images from OCAMS, MapCam initially, and corrected data from OVIRS and OTES. 

Are there format expectations for the input products?  

None  

What algorithms and/or calibration data is used to generate products?  

A plume kinematic model - see  Global Dust and Gas Plume Global Geology Map Algorithm Description 

Has a specific Science Team Member been assigned to produce this product?  

Bashar Rizk  

Will multiple versions of the product be generated?  

No  

 

Observational Requirements 

Generating a feature map of dust and gas plume source regions requires that 80% of the surface 

of the asteroid be imaged at high phase angle.  Plumes from any active sites would appear as 

clouds in this image set.  High phase angle is defined as a nominal phase angle of 135°.  Every 

15-20° of asteroid rotation (every 12-15 minutes, about a dozen MapCam images of three 

different types should be acquired, in order of priority:  bright limb (with the limb included), off 

the bright limb and dark limb.  Two exposure times should be used: 4 sec and (of order) 10 

sec.  At this point, it is still uncertain precisely how much time each observation sequence at the 

rotation nodes consumes (requires a balance between increasing slew rate and decreasing slew 

time with increased time to recover from the platform instability that increasing the slew rate 

engenders.) More information about the physical properties of detectable plumes can be found in 

the Global Dust and Gas Plume Global Geology Map Algorithm Description, and in the 

Appendix A attached to that description. 

 

When in the DRM are the observations that make the data product scheduled to be taken? 

• During Detailed Survey, 3:20 am and 8:40 pm stations. 

How long does it take to produce the data product? 

https://sciwik.lpl.arizona.edu/wiki/pages/u3Y2L45/Map_Format.html
https://sciwik.lpl.arizona.edu/wiki/pages/q9P0r9/Global_Dust_and_Gas_Plume_Geology_Map_Algorithm_MRD142.html
https://sciwik.lpl.arizona.edu/wiki/pages/q9P0r9/Global_Dust_and_Gas_Plume_Geology_Map_Algorithm_MRD142.html


• A map of dust and gas sources can be produced within two weeks of the 

completion of the dust plume observations. 

Is this product used for sample site selection, science value, or long-term science? 

• The Dust and Gas Plume Feature Map is used for Sample Site Selection and 

Science Value 

Data Product Validation 

How will the product be vetted to ensure contents and format are correct?  

By consensus within the science team.  

 

Data Flow 

[Figure TBD] 

Input products include: MapCam images corrected, SPICE kernel (reconstructed; SPK, CK, 

SCLK, PcK and FK-all from SC and asteroid).  

Standard geological global and potentially site specific geology map.  

 

       The two data products comprising this deliverable--dust and gas--are combined because they 

cannot be strongly decoupled using the suite of OCAMS MapCam observations.  They will be 

presented as overlays over a global and site-specific geological maps and, as such, shall have the 

size of the geological maps themselves.  When expressed within an environment such as 

JAsteroid, they will have a somewhat smaller size. 

         

These products, if successfully generated (i.e., if there are actually dust and/or gas plumes to be 

detected on Bennu), shall be generated after each campaign of observations that captures a dust 

or gas plume.  Because of the changing nature of such events, tracking differences from eruption 

to eruption will become of paramount scientific interest.  

 

        Mapping a steady and continuous stream of dust or gas emerging from within Bennu will be 

applicable to later phases of the mission, but episodic releases must be remapped with 

subsequent imaging. 

 

Standards used to generate data product 

Time 

• Either spacecraft time or UTC. 

Coordinate System 

• Bennu latitude and longitude 

Data Storage Conventions 



• Little Endian with either PackBits or LZW compression 

. 

 


