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Figure1 (Color online) (a) Optical image, (b) three-dimensional topographic map and (c) three-dimensional numerical model of Banting crater. Note:
the optical data are obtained by LRO Wide Angle Camera (http://ode.rsl.wustl.edu/moon/indexMapSearch.aspx), and the elevation data are obtained by
LRO LOLA (http://oderest.rsl.wustl.edu/GDSWeb/GDSLOLARDR .html).
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Figure 2 Distribution of solar radiation rate of Banting crater (16.4°E, 26.6°N) at different local times. (a)—(g) correspond to the local time 06:30,
08:00, 10:00, 12:00, 14:00, 16:00, 17:30, respectively. Note: When E =0, it is self-shaded. When it increases to E.g=1366 W m~2, it is illuminated

vertically.
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Figure 3 (Color online) Distribution of percentage of illuminated area of craters at (a) different local times and locations and (b) their profiles. Note:
the area enclosed by black dots indicates the craters are 100% illuminated, i.e., the craters are illuminated without self-shading effect. The center of

Banting crater locates at 26.6°N.
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Figure 4 (Color online) Distribution of temperatures of Banting crater (16.4°E, 26.6°N) at different local times. (a)-(g) correspond to the local time
06:30, 08:00, 10:00, 12:00, 14:00, 16:00 and 17:30, respectively. Note: The parameters in our simulation are S =1366 W m~2, A=0.127, £=0.95 [32].
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Figure 6 (Color online) Comparison of Diviner observations (left column) and simulated results (right column) for the temperatures at Banting crater
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Numerical simulation of effective solar irradiance and
temperatures at simple crater of lunar dayside
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Solar radiation plays an important part in lunar surface thermal environment. The topographic effect was usually ignored in
previous work, which might cause great uncertainties in surface temperature simulation. To better understand the surface
temperatures of the craters at any time and on any location of the Moon, we simulated the effective solar irradiance and
temperatures of the Banting crater as an example. In this work, we firstly constructed a three-dimensional Banting crater
(16.4°E, 26.6°N) model based on the elevation data obtained from the Lunar Orbiter Laser Altimeter onboard Lunar Re-
connaissance Orbiter (LRO), and then calculated the distribution of the effective solar irradiance at different local times. In
addition, we calculated the distribution of percentage of illuminated area of the Banting-like craters at any day time and
on all locations of the Moon. These results show that the craters located within 48.2°N/S and at the time of 08:48-15:12
are illuminated without any self-shading, while that located at high latitudes or near to dawn/dusk endure different degrees
of the self-shading effect. Finally, we simulated the temperatures of the Banting crater at different local times based on
the surface radiation balance. Compared to the temperatures measured by Diviner aboard LRO, the results show that the
simulated temperatures are well consistent with the Diviner observations, which verified our models and simulation results.

Moon, simple crater, solar irradiance, temperature, numerical simulation
PACS: 95.30.Jx, 95.85.Hp, 96.20.-n, 96.35.Gt
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