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Optimizing the NRLMSISE-00 Model

by a New Solar EUV Proxy
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Abstract Solar EUV radiation is one of the sources for atmospheric density variation in thermo-

sphere. NRLMSISE-00 model is widely used to simulate the density variation in the satellite orbit.

However, this model always exhibits large density errors compared with satellite observations�In
this work, the model output is compared with CHAMP satellite observation on the same position,

and an ideal value of proxy for solar EUV (F ∗) is chosen through changing the input F10.7. Further

investigation shows that F ∗ is closely related to another solar EUV index MgII. By using of neu-

ron network technique, the correspondence relationship between the new proxy of solar EUV (Feuv)

and F10.7 and MgII. The target parameter is F ∗. The new proxy substitutes F10.7, and is input

into NRLMSISE-00 model. The results show the difference of thermosphere density between those

detected by CHAMP and GRACE-A satellite and that calculated by the NRLMSISE-00 model is

dropped significantly.
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satellites and calculated by the NRLMSISE-00 model
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Table 1 Difference between the results obtained by NRLMSISE-00 model

and CHAMP satellite observations

�c F10.7 MgII Feuv F10.7a f����/(%) d�����/(%)

2004-06-20 117 0.2726 109 107 40 23

2004-06-21 113 0.2725 108 107 47 29

2004-07-05 78 0.2694 64 107 44 5

2004-07-06 79 0.2688 61 108 45 7

2004-08-15 139 0.2751 129 112 40 9

2004-08-16 134 0.2749 125 113 35 16

2004-10-22 123 0.2721 112 108 16 1

2004-10-23 132 0.2728 121 107 15 0.3

E F10.7a �d F10.7 � 81 �eb�.
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Fig. 5 Comparison of orbit atmosphere density calculated by NRLMSISE-00 model before and after correcting solar

EUV proxy and those detected by CHAMP satellite
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