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Table 1 Basic information of the experimental sample area

ETRe FEIX R 2 2 JE FEX 55
1 Vallis Alps 47.79°N~50.52°N 0.36°E~6.95°E H4
2 Lacus Spei 42.51°N~44.56°N 63.69°E~66.94°E A
3 Chandler Crater 42.19°N~45.11°N 169.77°E~173.8°E bt
4 Mons Riimker 39.37°N~41.88°N —59.84°W~—56.68°W 1Bk
5 Charlier Crater 34.41°N~38.03°N —133.94°W~—129.44°W bt
6 Vallis Schroteri 24.16°N~26.32°N —53.63°W~—49.28°W JEES
7 Montes Archimedes 23.11°N~27.89°N ~7.55°W~-3.3°W 11 ik
8 Copernicus Crater 8.04°N~11.21°N —21.68°W~—18.47°W iy
9 Mare Spumans —1.06°N~3.72°N 63.61°E~66.73°E Hi
10 Vallis Capella —6°S~—8.69°S 33.78°E~36.23°E H4
11 Montes Riphaeus —4.75°S~-10.63°S —29.02°E~—25.39°W 1 fik
12 Lacus Aestatis —13.42°S~-16.24°S —69.39°W~—67.86°W Hib
13 Lacus Oblivionis —19.92°S~-21.04°S —169.21°W~-167.96°W A
14 Eotvos Crater —33.93°S~-37.29°S 132.36°E~136.5°E bt
15 Tycho Crater —41.89°S~—44.7°S —13.15°W~-9.28°W bt
16 Vallis Baade —48.66°S~—42.82°S =79.91°W~—-74.76°W JEES
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Fig.2 Real-time information
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Research on Spatial Distribution Characteristics of Lunar from Possible Sunshine

Duration Spectrum and Solar Radiation Spectrum
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Abstract: The paper use the lunar DEM with 20m resolution as the data source, 16 typical lunar areas in different latitudes
were selected. Then, we build a parallel computing framework to conduct numerical simulations of PSD and SR on each
experimental sample area in 2020. Then, utilizing the slope spectrum model on digital terrain analysis, we use the rectangular
window expansion method to define the PSD spectrum and SR spectrum. On this basis, the slope-mean PSD spectrum in a year,
slope-mean SR spectrum in a year and aspect-mean SR spectrum in a year were derived. Meanwhile, the stable area values of
different spectrums were extracted. The results show that: It can be seen that the spatial distribution of PSD and SR is significantly
affected by terrain ; On the whole, with the increase of latitude, the solar altitude angle decreases, the terrain shielding effect
becomes more obvious, resulting in the decrease of PSD spectrum and SR spectrum; The stable area value of the slope-mean
possible sunshine duration spectrum on sample areas is positively correlated with the variation coefficient of slope. The result can be

employed as a import support for the construction of the lunar base in the future.
Keywords: digital elevation model; possible sunshine duration; solar radiation; spectrum; Moon

Highlights:

e Based on the finer data resolution and time resolution, via the idea of segmented integration, this paper fully considers the actual

rugged terrain of the moon's surface to conduct the numerical simulation of the possible sunshine duration and solar radiation.

e With the spectral method, this paper respectively shows the spatial distribution of possible sunshine duration and solar radiation

under the influence of slope, aspect and latitude.

e The spectral method can be used to quantitatively reveal the interaction between the spatial structure of possible sunshine duration

or solar radiation and the topographical factors.

[T1EH A Bk, ELFR: RAE]


http://dx.doi.org/10.3321/j.issn:0375-5444.2003.06.002
http://dx.doi.org/10.5194/esurf-2-433-2014
http://dx.doi.org/10.5194/esurf-2-433-2014
http://dx.doi.org/10.3321/j.issn:0375-5444.2003.06.002
http://dx.doi.org/10.5194/esurf-2-433-2014
http://dx.doi.org/10.5194/esurf-2-433-2014
http://dx.doi.org/10.3321/j.issn:0375-5444.2003.06.002
http://dx.doi.org/10.5194/esurf-2-433-2014
http://dx.doi.org/10.5194/esurf-2-433-2014
http://dx.doi.org/10.3321/j.issn:0375-5444.2003.06.002
http://dx.doi.org/10.5194/esurf-2-433-2014
http://dx.doi.org/10.5194/esurf-2-433-2014

	引　言
	1 “嫦娥二号”DEM-20 m数据
	2 月面可照时间和太阳辐射估算模型
	2.1 计算星下点纬度
	2.2 基于数据并行的模型构建

	3 获取太阳辐射谱和可照时间谱
	4 谱的空间分异性
	4.1 坡度–年平均可照时间谱和太阳辐射谱
	4.2 坡向–年平均太阳辐射谱
	4.3 稳定面积

	5 结　论

