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Global Space Weathering Map Algorithm  

• Description: 

This algorithm uses photometrically corrected (to 30 degrees phase angle) OVIRS spectra, 

photometrically corrected OCAMS images (to 30 degrees phase angle), OLA and Radio Slope 

Maps, and OTES Thermal Inertia Maps to generate a Space Weathering Map. 

• Input maps: 

The start of the Space Weathering Map production will take place after all these following input 

maps (metric maps) are completed: 

• OVIRS Spectral Index Map for spectral continuum slope .4 to .7 microns (SW1) 

• OVIRS Spectral Index Map for absorption feature band depth (SW2) 

• Normal Reflectance (Albedo) Map (SW3) 

• Color Ratio Maps (SW4) 

• Gravitational Slope Map (SW5) 

• Particle Size Frequency Distribution Map (SW6) 

• Algorithms used to generate the Space Weathering Map: 

The space weathering map will be an expression of the probability that each surface facet 

exhibits space weathering. We will assign rankings in each of the metrics listed above 

(continuum slope, band depth, albedo, crater proximity, boulder proximity, slope of location, 

particle size at location, and proximity to regolith regions) that place each pixel on a likelihood 

scale according to each metric. We want to be able to place limits on our ability to detect space 

weathering, if it exists, at the surface of Bennu. In order to place these limits, we need to be able 

to account for all other possible explanations of the indicators, and thereby to estimate the 

probability that each indicator is associated with true space weathering. Other possible 

explanations for indicators include mineralogical variations, soil texture variations, crater 

association variations, and regolith mobility variations, among other possibilities. Our target, 

asteroid Bennu, is so dark that albedo and spectral variations are not likely to be of very high 

amplitude. It will thus be critical to bring together as many of the indicators as possible in a 

statistical study of how well they correlate with surface features related to surface processes 

(such as cratering, downslope movement, 

scarp stability, etc.).   

 

The published literature on space weathering of low albedo objects in inconclusive about the 

spectral effects of space weathering.  We could see "blueing" and "brightening" or we could see 

"reddening" and "darkening".  Hence, we are most interested in areas that show difference from 

average properties, regardless of the "sign" of the difference.  

 

For example, if a pixel (we use pixel loosely here - probably the spatial resolution that will be 

used is an OVIRS footprint, where other data are degradable to the OVIRS footprint) is in a 



highly sloping location on the shape, then it is more likely to show surface composition that is 

less space weathered. If a pixel exhibits a spectral continuum slope that is distinctly different (by 

3 sigma) from the average continuum slope of the surface, then it is more likely to represent a 

surface that is more (or less) space weathered. If a pixel exhibits a normal reflectance (albedo) 

that is distinctly different (by 3 sigma or more) from the average normal reflectance (albedo) of 

the surface, then it is more likely to represent more (or less) space weathering, etc..  So the 

algorithm for each metric is a relative ranking of each pixel according to the range of values 

exhibited in the data set for each metric. 

  

Each pixel for each metric of the Space Weathering Map will be given a value of 1 or 2. These 

values correspond to: 

• value = 0 --> No variation of the metric (value for the metric lies within 1-sigma 

of the mean) 

• value = 2 --> Variation of the metric (value for the metric is above or below 1-

sigma) 

 

These metrics will be added up for each pixel to calculate the overall contribution to the Space 

Weathering maps [SW(1-9) %]. Each Space Weathering metric map will be weighted according 

to its priority: 

• SW1:(25%) 

• SW2:(25%)        The highest weight 

• SW3:(25%)        

• SW4:(8.33%) 

• SW5:(8.33%)         The lowest weight 

• SW6:(8.33%) 

Then, each pixel of the map will be assigned a value equal to the percentage scored from the 

following equation: 

Percentage of the Likelihood of SW (PSW) 

 

PSW(%) = ((SW1 + SW2 + SW3) * 0.75 + (SW4 +SW5 + SW6) * 0.25) / 0.06 

 

 

The score (%) will be visualized at the end in color: 

• RED 100% (Highest probability to find space weathering) 

• BLUE 0% (Lowest probability to find space weathering) 

   

 


