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Polar landing site based on meeting the 
following four criteria 

1. Surface/Subsurface Volatiles 
 

2. Reasonable terrain for traverse 
 

3. Direct view to Earth for communication 
 

4. Sunlight for duration of mission for power 
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RP Landing Site Selection 

1.1   RESOURCE PROSPECTOR SHALL LAND AT A 
LUNAR POLAR REGION TO ENABLE PROSPECTING 
FOR VOLATILES 
 
Full Success Criteria: Land at a polar location that 
maximizes the combined potential for obtaining a high 
volatile (hydrogen) concentration signature and mission 
duration within traverse capabilities  

A good bit of the landing site requirements are driven by L1.1: 



LEND LPNS (30 km spot) 

Strong Hydrogen Signature near Nobile Site 



Average Illumination for South Pole 
Feb. 2, 2018 – Jul. 29, 2018 (southern summer) 

PSRs in grey 
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PSR Analysis Refresher 

 Simulate the Sun at 1440 longitudes (¼ deg. increments) 
around each pole 

 Keep the sub solar latitude at the most favorable position 
relative to the pole 

 The value of each pixel is the count of azimuths where the 
pixel can see the simulated Sun position 

 1440 => pixel can see all the Sun positions, 0 => pixel can’t 
see any simulated Sun positions (PSR) 

 For PSRs we’re only interested in zero valued pixels 
 Zero valued pixels are essentially surrounded by terrain 
 High valued pixels generally have good visibility in all 

directions 



PSR Map (84 – 90 S) 

PSRs in red 



PSR + Anti-PSR Map (84 – 90 S) 

PSRs in red 

Anti-PSRs in blue 



Sorted Anti-PSR Site List 

Latitude Longitude Radius Sun Duration (days) Combined Duration (days) Site Slope(deg) 9-Point Site Slope(deg) 25-Point Site Slope(deg) 

-85.29644 36.80727 1744.168346 174.1 13.3 25.204496 21.976648 16.967861 

-85.41227 31.71915 1743.854972 174.1 12.3 5.139789 4.885286 5.05573 

-85.41261 31.71214 1743.853487 174.1 12.2 6.041867 6.252555 5.446893 

-85.41283 31.72348 1743.853966 174.1 12.2 5.13979 5.507414 5.936801 

-85.41317 31.71647 1743.852486 174.1 12.1 6.365925 6.926179 6.117817 

-85.41213 31.73748 1743.854493 174.1 12 5.698995 4.562889 4.821859 

-85.41339 31.72781 1743.852463 174.1 12 6.366221 6.485601 6.508103 

-85.41248 31.73048 1743.854478 174.1 12 4.510971 4.827979 5.27381 

-85.41373 31.7208 1743.85148 174.1 12 7.110132 7.229464 6.719112 

-85.41429 31.72513 1743.84948 174.1 11.8 8.276741 7.422596 7.02338 

-85.44216 32.22586 1743.78549 174.1 11.7 6.366337 5.522221 4.949315 

-85.44301 32.1934 1743.782992 174.1 11.7 7.110657 5.319027 5.025047 

 This is the top 12 of the anti-PSR list after sorting (largest) continuous Sun 
duration, then (largest) continuous combined duration (Sun + DSN contact) 

 Sites 2 thru 12 are in the Nobile rim region 
 Analysis Constraints: 1 meter panel height, 2 meter radio height, 10 deg. Min. 

DSN antenna elevation angle, 2 deg. (above terrain) clearance from site to DSN 



Anti-PSR Sites 

 There are 9,981 sites (pixels) in the 80s/20m digital terrain mode with PSR score 
of 1300 or higher 

 Of the 9,981 sites the farthest from the pole is at -85.3 degrees of latitude 
 396 sites have the maximum Anti-PSR score (1440) 
 The longest continuous Sun + DSN coverage is 16.3 days (-85.963, 357.632) 
 190 sites are Sunlit for the entire summer 



Percentage Illumination over 60 days (mid-summer 2020) 
Malapert/Nobile Site (85.4155S, 31.8412E) 

Percentage of DSN Coverage Percentage of Sun Coverage 

Time period: Feb. 24, 2020 to April 24, 2020 



Percentage Illumination over 60 days (mid-summer 2020) 
Malapert/Nobile Site (85.4155S, 31.8412E) 

Time period: Feb. 24, 2020 to April 24, 2020 



Conclusions / Ongoing Work 

 The Anti-PSR sites are helpful for bootstrapping a search for good landing sites 
 

 Currently working on getting illumination tools into a pipeline so that we can go 
from a site and notional time range to analytical products in minutes/hours 
instead of days. 
 

 Want to add Diviner ice stability maps to the pipeline 
 

 Also want to add high resolution digital terrain models, LROC NAC DTMs and 
possibly others 
 

 Many thanks to the LRO science teams, especially the LOLA team 
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