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Introduction:  The Lunar Reconnaissance Orbiter 

(LRO) Diviner Lunar Radiometer Experiment has been 

observing the lunar surface since July 2009. The 

instrument acquires thermal emission and reflected 

visible data in nine spectral channels spanning ~0.3 to 

400 μm [1]. The observed brightness temperatures 

have provided an unprecedented view into how the 

lunar regolith stores and exchanges thermal energy 

with the space environment and has enabled the 

mapping of potential volatile cold trapping areas 

within the polar regions [2][3]. The Diviner instrument 

nominally operates in a nadir-pointing, push broom 

configuration with 21 detectors per channel with an 

integration time of 128 ms. Several datasets that 

include observations of the polar regions are currently 

available at NASA Planetary Data System (PDS) 

Geosciences node and included both gridded and non-

gridded data. The currently published datasets are 

described along with upcoming datasets currently in 

development. 

Reduced Data Records:  Each measurement 

generates a Reduced Data Records (RDR) which 

includes calibrated radiances and associated ephemeris 

and geometry information, organized into files 

containing 10-minutes of data. The files are available 

directly on PDS or can be accessed via the web-based 

Lunar Orbiter Data Explorer. Figure 1 shows a global 

compilation of RDR data split into day and night 

observations for a single lunation. 

During the LRO primary mapping mission, the 

spacecraft orbit plane had an inclination of ~90° 

relative to the lunar equator providing complete 

coverage of the polar regions. The inclination has since 

migrated to ~85°. The orbit is nearly fixed in inertial 

space and as the Moon orbits the Earth, the longitudes 

of the ascending and descending legs of the orbit cycle 

between 0° and 360° once each lunation. As a result, 

Diviner is able to acquire two global maps of the moon 

during this period separated by approximately 12 hours 

in lunar local time. As the Earth-Moon system orbits 

the Sun, the sub-spacecraft local time cycles between 0 

and 24 hours once each year providing 24 global maps 

of the Moon each year, with each map covering 

roughly 2 hours of local time. The equatorial swath 

width is ~3.5 km at 50 km altitude. As a result, each 

monthly map cycle contains significant gores at lower 

latitudes. 

 

 
Fig. 1: Diviner channel 8 (~50 – 100 μm) RDR 

brightness temperatures separated into daytime (6 – 18 

hr) and nighttime (18 – 6 hr) for a single lunation. 

Gores are visible between individual orbit tracks at 

mid-low latitudes. Additionally, systematic gaps in 

coverage occur during calibration sequences that 

require the instrument to look away from the lunar 

surface. 

 

 

 
Fig. 2: An example of a channel 7 GDR map products 

showing daytime south polar temperatures observed 

for the map cycle starting on 17-Oct-2009. 
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Gridded Data Records: The RDR data has been 

used to generate Gridded Data Records (GDR) (Figure 

2). Data was binned by projecting the modeled 

effective field of view of each RDR observation onto a 

Digital Elevation Model (DEM) [4] based on Lunar 

Orbiter Laser Altimeter (LOLA) topographic grids [5]. 

Maps of the polar regions are generated for both poles 

using polar stereographic projected grids with a 

resolution of 240 m pix-1. The data is split into map 

cycles representing each lunation separated into day 

and night local times for each individual Diviner 

channel. Each GDR record has accompanying local 

time and Julian data maps and the infrared channels (3 

– 9) are used to calculate bolometric brightness 

temperatures [6]. Additionally, maps of bin counts and 

uncertainty are available. 

 

 
Fig. 3: Maximum bolometric temperatures for the 

north (top row) and south (bottom row) polar regions 

to 80° latitude for summer (left column) and winter 

(right column) months derived from the PCP dataset. 

The break between cool and warm colors corresponds 

to ~110 K, below which water has the potential to be 

cold trapped on the lunar surface. 

 

Polar Cumulative Products: RDR data has been 

used to generate cumulative data products that 

combine multiple years of observations to generate the 

Polar Cumulative Products (PCP). Both north and 

south polar stereographic gridded data is available at 

240 m pix-1 and separated into either 0.25 hours of 

local time, or 3.75° of subsolar longitude. Additionally, 

the data is divided into summer and winter defined by 

whether observations were made with the subsolar 

latitude above or below the equator to highlight 

general seasonal differences in diurnal temperatures 

(Figure 3). This data is described in detail in [3]. 

Additionally, in the south polar region, data has 

been partitioned into seasonal and diurnal bins where 

the season is defined by the elliptic longitude, Ls, of the 

Earth-Moon system to provide an angular description 

of the draconic time of year with 0° representing the 

spring equinox in the northern hemisphere (defined by 

the passage of the Moon across the ascending node). 

This data is binned into 6 Ls bins and 24 subsolar 

longitude bins to emphasize the seasonal variations in 

temperatures. This data is described in [7]. Analogous 

dataset for the north polar region are currently being 

developed and should be publicly available in the near 

future.  
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