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Table 1 Average atmospheric density in sun-earth
space environment
hikm ﬁAp /(kgm-g) Z)ij /(kgm-s) ’BFm.va /(kgm-s)
1 75| 4.09x10° 4.13x10° 3.96x10°
80 | 1.81x10° 1.79x10° 1.71x10°
85| 7.64x10° 7.81x10° 7.44x10°®
90 | 3.08x10° 3.47x10°® 3.31x10°®
95 | 1.21x10° 1.51x10°® 1.44x10°®
100| 4.79x107 5.87x107 5.53x107
[12-14] 105| 1.97x107 2.07x107 1.92x107
1843 Schwab 110| 8.30x10° 7.67x10 7.11x10°®
chwabe 115| 355x10° | 3.27x10° | 3.18x10°
11 Schwabe 120| 1.66x10°® 1.63x10° 1.69x10°
1 125| 9.63x10° | 9.64x10° | 1.00x10°
[15] 130| 6.34x10° 6.31x10” 6.54x10"
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Fig. 1 Variation of relative atmospheric density against
geomagnetic activity
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Fig. 7 Diurnal fluctuations of atmospheric density
2
Table 2 Polynomial coefficients of diurnal fluctuations of relative atmospheric density based on curve fitting
hikm P1 D2 D3 Da Ds Ds D1
80 -7.998x10% | 4.922x10° | -1.001x10* 7.571x10™ -2.686x10° 1.584x1072 1.004
90 -2.223x107 | 1.433x10° | -3.191x10* 2.775%x10°° -7.097x10°% | -3.819x10° 1.039
100 -8.519x107 | 5.481x10° | -1.249x10° 1.159x1072 -3.106x102% | -6.909x107 1.123
110 -1.668x10° | 1.063x10* | -2.405x10° | 2.249%-102 | -6.626x102 | -8.546x107 1.154
120 -8.763x107 | 5.207x10° | -1.018x10° 6.188x10° 1.754x107? -2.133x10? 1.178
130 -3.336x107 | 1.647x10%° | -1.801x10™ | -2.125x10° 4.552x107 -1.915x10? 1.096
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Fig. 8 Comparison between the predicted density fluctuation and the benchmark density curves
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Prediction of atmospheric density at earth edge in low-latitude regions

Guo Zhengxiong, Li Wenhao, Zhang Heng, Xiao Xinxin, Liu Kailei
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The influence of the space environment on the atmospheric density at earth edge in low-latitude regions is discussed
based on the NRLMSISE-00 model. Two methods are proposed to predict the daily average atmospheric density, the simplified
model method and the empirical method. The simplified method predicts the values of 4, and Fio7 for the atmospheric density at
earth edge in the low-latitude regions in the 11-year period of geomagnetic activity and solar activity. The empirical method
directly predicts the value of the future atmospheric density by using the daily average density in the 23rd solar cycle and by means
of the Fourier transformation. The diurnal fluctuations in different altitudes can be derived by using the method of fitting curve.
Thus the atmospheric density at a local time can be calculated by using the predicted average density. The error analysis for the two
methods shows that the empirical method is more accurate than the simplified method. Both methods have high accuracy and are
easy to use as engineering prediction algorithms for the atmospheric density at the edge of the earth.

Key words: atmosphere of earth edge; space environment; density fluctuation forecast; NRLMSISE-00 atmospheric model
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