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Analysis of Time-Varying Spatial Characteristics for Atmospheric
Density of Earth Edge
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( Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract : The time-varying and spatial characteristics of the atmospheric density of Earth edge are discussed in this
paper. Based on physical reasons and results of relative atmospheric density calculated from NRLMSISE-00 and MET-99
atmospheric models, the influence caused by all spatial and temporal factors can be illustrated. The results show that the
atmospheric density of Earth edge has obvious time-varying characteristics and the impact of latitude on the atmospheric
density is significant, while the impact of longitude is not obvious. The influence of latitude is more obvious in summer and
winter than spring and autumn. With the increase of latitude, season influences the atmospheric density of Earth edge
stronger, while the local solar time weaker. In comparison, the diurnal fluctuations are more obvious than seasonal
fluctuations in the area of lower latitude, while the influence caused by season is stronger in areas of higher latitude.
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Table 1 Standard deviations based on NRLMSISE-00

(3)

Sy B k) o £z
Ist =0 1.91x10°* 7.02 x10°* 4.03x107* 5.61 x10°*
lat =0 Ist =8 2.16 x10°* 8.53 x10~* 4.36 x107* 6.64 x107*
Ist =16 2.11 x107* 8.21x10°4 4.29 x10* 6.42 x10°*
Ist =0 1.80 x10 3 1.50 x10 73 1.70 x10 -3 2.80x1073
lat =40 lst=8 1.70 x10 -3 1.30 x10 3 1.60x10 3 2.90x10"3
lst =16 1.70 x10 -3 1.20 103 1.60 x10 -3 2.80 x10 3
lst =0 2.90 x10 3 2.70 x10 -3 2.90 x10 3 3.30x10 2
lat = 80 lst =8 2.90 x10 -3 2.70 x10 73 2.90 x10 -3 3.30x10 3
lst=16 2.90 x10 ~? 2.60x10"3 2.80x10"° 3.30x10 3
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Table 2 Standard deviation of relative atmospheric density caused by latitude

s Far HE B4y 5
lst =0 9.19x102 2.36 x10 ! 7.75 x10 2 2.55x10"!
NRL Ist =8 8.30x102 2.08 x10"! 7.38 x10 -2 2.27x107!
Ist=16 3.98 x10 2 1.25 x10"! 4.54 x102 1.40x107?
lst =0 3.30x1073 1.01x10"! 2.80x1073 9.19 x10 "2
MET lst =8 3.10x1073 1.01 x10°! 2.30x1073 9.22 x1072
lst=16 3.30x10 73 1.01 x10~! 2.60 x10 3 9.30 x 102
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Table 3  Standard deviation of relative atmospheric density caused by local solar time

2
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lat =0 1.35x10°! 1.39 x10 ! 1.34 x107! 1.43x10°!
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lat =80 1.83 x10 -2 2.22x10°2 1.39 x10 2 2.95x10 "2
lat=0 1.80 x10 3 1.80 x10 "3 1.90 x10 3 1.80 x10 3
MET lat =40 1.50 x10 3 1.40 x10 73 1.50x10 3 1.30 x10°®
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Table 4 Standard deviation of relative atmospheric density

caused by season
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lat =80 2.29x10°"  2.09x10°' 2.20x10"}
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