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The Sinus Iridum surface brightness temperature temporal-spatial
distributions by LRO diviner data

MA Ming'*, CHEN Sheng-Bo'*, LI Jian', YU Yan', XIAO Yang'”
(1. College of Geo-exploration Science and Technology, Jilin University, Changchun 130026, China;
2. College of Surveying and Exploration Engineering, Jilin Jianzhu Univerdity, Changchun 130118, China)

Abstract; Approximately more than 330 billion calibrated radiance measurements of the Moon had been
acquired by Diviner over 7 years. Diviner data were routinely interrupted by pushbroom nadir mapping
mode and had a small number of outliers during spacecraft or instrument anomalies. In one lunar day,
the change of brightness temperature is relatively uniform at noon or throughout the night and abnormal-
ly severe in the morning or afternoon especially during sunrise and sunset. The Sinus Iridum bright
temperature distributions of high spatial resolution and high coverage in six moments have been ob-
tained by processing methods which include numerical simulation of bright temperature, elimination of
singularities,, piecewise fit and latitudinal direction correction. Remarkably, diurnal brightness tempera-
tures are nearly equal to that calculated from the solar flux and vary depending on the distribution of to-
pography range, material composition and channel photometric properties. The highest value appears in
the direction of the slope towards the equator and the lowest value appears at the center of the crater
where the elevation difference is the biggest. Nevertheless, nocturnal brightness temperatures mainly
are sensitive to materials with differing thermophysical properties. Brightness temperature drop rate
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changes severly in the first half of the night and becomes gradually uniform in the latter half of the

night. Results of the paper reveal the surface energy balance of the Moon, explain the complex and ex-

treme nature of the lunar surface thermal environment. The results also provide a new comprehensive

view of how regoliths on airless heavenly bodies store and exchange thermal energy with the space en-

vironment.
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Table.1 The Average Brightness Temperature and Mean Square Deviation of Equator Area in Several Lunar Hours

BBz 23-24 0-1 56 6-7 11-12 12-13 17-18 18-19

Wi 3 E 144.65 145.19 144. 84 237.56 388.87 392.28 263.00 144.70
’ R? 11.36 10. 86 11.06 32.26 3.39 1.49 31.24 11.21

i 4 YA 148.74 149. 46 149.51 236.47 390.18 394.22 261.57 149.30
R? 13.08 12.62 12.81 32.24 3.51 1.59 32.00 13.37

S S i 146.10 149. 46 145.39 237.02 388.78 393.66 260.79 144.68
R? 12.81 12.63 12. 46 30.17 3.65 1.65 31.36 12.40

W6 ¥i{E 105.52 101.42 97.59 210.56 387.42 393.13 242.92 121.82
R? 6.48 2.47 4.49 38.38 3.74 1.63 36.32 3.51

7 ¥ifE 102.15 100. 13 94.92 196.74 383.76 388.67 234.36 118.85
R? 4.80 1.21 2.53 39.92 3.76 1.62 36.40 3.19

i s ¥IfE 99.95 98.95 93.32 191.97 400. 68 393.38 233.65 116.97
R? 3.92 1.47 2.41 39.23 3.90 2.60 36.65 3.21

i 9 A 101.02 101.42 94.59 188.20 392.39 382.16 231.09 118.91
R? 3.58 3.11 3.23 30.51 6.67 5.71 29.48 3.67
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Table. 2 The Day Fitting Model Parameters and Mean Square Deviation of 40°, 44° and 48°
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