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Introduction:  Recently, the polar region of the 

Moon has attracted attention for the coexistence of 

permanently shadowed regions and regions having long 

sunshine duration throughout a year. Permanently 

shadowed region has potential of water ice existence 

[e.g., 1]. The water ice is expected to be used as fuel 

and water-supply. The long sunshine regions are ad-

vantageous to conduct long term landing mission on 

the lunar surface. In addition, the surface emission will 

be important for designing landers and rovers. There-

fore, surface temperatures are important to both science 

and engineering.  

This study reports a tool and a simulation program: 

The tool for creating brightness temperature map with 

remote sensing data and the simulation program for the 

surface temperature over time. 

The Diviner Lunar Radiometer Experiment (DLRE) 

onboard the LRO measure emitted thermal radiation 

and reflected solar radiation from the surface. We used 

the DLRE level 1 Reduced Data Records (RDR: Cali-

brated radiance data) and Digital Elevation Model 

(DEM) created from the Lunar Orbiter Laser Altimeter 

(LOLA). 

 

Visualization Tool for Diviner Data:  We devel-

oped a mapping tool for processing the RDR data into 

brightness temperature maps. The image created by the 

tool is shown in Fig. 1. Fig. 2 shows that change in the 

brightness temperatures through a year of 2010.  

Although the map products of brightness tempera-

tures have been already published as the Gridded Data 

Record (GDR) level 2 products on PDS node, we cre-

ated the mapping tool for the RDR data because of the 

following reason. The brightness temperature values in 

Figure 2. Brightness temperature values over the period in 2010 Jan. 1st through Dec. 31st. A fewer observa-

tion result in the sparse dots in the graph. 
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Figure 1. Brightness temperature map created by 

our tool. The upper-right cold area is Shackleton 

Crater. Upside direction of the image is near side. A 

star indicates the location where the changes in sur-

face temperatures through the year shown in Fig. 2 

were obtained. 
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the GDR products are calculated from RDRs, then 

binned and averaged according to 27-day LRO map-

ping cycles [2]. However, multiple observations have 

been made during the period in polar regions, so that 

the brightness temperature values obtained different 

timings are averaged, which is not appropriate for our 

purpose. 

We followed the algorithms introduced in [3] and 

[4] which are the same manner of the processing RDRs 

into GDR level2 products. These algorithms consider 

the field of view, smear effects induced by the space-

craft moving, and the surface topography. The crated 

brightness temperature maps will be used as a refer-

ence to optimize thermophysical parameters in simula-

tions for making the results closer to the actual surface 

condition. 

 

Surface Temperature Simulation:  We conduct-

ed simulation for the surface temperature within the 

south polar region, near Shackleton Crater. The simula-

tion program considers surface topography, direct solar 

energy, and one-dimensional thermal propagation to 

the depth. 

We simulated the surface temperature during Au-

gust 2010. We assumed physically homogeneous sur-

face and set the parameters of thermal inertia and albe-

do as 50 and 0.12, respectively. The LOLA DEM was 

used as the topography. A snapshot of the results is 

shown in Fig. 3.  

 

Conclusion: We developed the mapping tool for 

the DLRE RDR data and the simulation program for 

surface temperature of the Moon. These tools will be 

useful for seeking low temperature areas where water 

ice can exist and for future mission plannings. 

Further adjustment of simulation results to the ob-

servations, the effects of reabsorption of radiated ther-

mal energy should be considered. Also, areal heteroge-

neity in thermophysical properties, such as albedo and 

thermal inertia, should be adopted. Those remain for 

the future works. 
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Figure 3. A snapshot of simulation results. The image 

represents surface bolometric temperature. Upside of 

the image is nearside of the Moon. A crater located in 

the upper right is Shackleton Crater. A white box in-

dicates the area shown in fig. 1. 
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