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Abstract In this research, we derived TLE-based atmospheric densities along CHAMP and GRACE-

A orbits, and the density errors were calculated based on the high-accuracy accelerometer densities, em-
pirical models errors including NRLMSISE-00, JB2008 and MSIS2.0 were also estimated for comparison.
Improvement ratios, which defined as the percentage of TLE density errors smaller than that of empiri-
cal models, were given in the subsequent contents, and lay a theoretical foundation for the accuracy and
application of the TLE-derived densities. TLE data ranged from 2002 to 2017, and two different kinds of
densities, including TLE-averaged and TLE-calibrated densities, were derived. The former ones have a
temporal resolution of 3 days, and were independent of the empirical models; the latter ones were cali-
brated values which relies on the empirical models. Results indicate that the TLE-averaged densities
have a general average error smaller than 5%, and a standard deviation no bigger than 8%; the TLE-cali-

brated densities have the minimum errors during geomagnetic quiet conditions, with the improvement
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ratios bigger than 80%.
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Accuracy of the Reduced Order Model (ROM). (a) Global distribution of MSIS00 densities,

(b) global density distribution of the 20th-order ROM Model, (c) global distribution of ROM error,

(d)~(f) variation of errors with orders, altitude and time, respectively
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Table 2 Ratio of the CHAMP TLE-calibrated density error improvement with that by models
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i H 88.6 83.2 75.6
N e 77.6 75.4 62.3
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PN RS 75.0 62.5 62.5
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Table 3 Ratio of the GRACE-A TLE-derived density error improvement with that by models
HHY 7 (e < emsisoo) /(%) r (gue < emsis2.0) /(%) r (gue < €3B2008) /(%)
fE# H 80.0 71.3 53.2
NGRS 76.8 66.3 54.9
DL 57.8 56.3 67.2
PN 80.0 40.0 40.0
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