Empirical thermosphere model

The following variations are modeled (temperature and composition)

periodic non-periodic

diurnal latitude (zonal)
semi-diurnal longitude

ter-diurnal solar activity

annual geomagnetic activity”*
semi-annual

(+ coupling with solar activity)

*ap (3-hourly and 24 hr means combination)
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Model comparison - example

NRLMSIS00

ro_ms00_APO.dat mean=5.5E-15

Latitude

TGCM

TGCM_HT=400_kp0_decSmax_LT_UT12.txt mean=4.6E-15
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DTM2013

ro_dtm13_kp0.dat mean=5.1E-15

Example: density at 400 km, F10.7=190, 21 December
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Model comparison - example

NRLMSIS00

ro_ms00_AP9.dat mean=6.4E-15

TGCM

TGCM_HT=400_kp2_decSmax_LT_UT12.txt mean=4.9E-15
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DTM2013

ro_dtm13_kp2.dat mean=5.5E-15




Latitude

Kp

4

Model comparison - example

NRLMSIS00

ro_ms00_AP27.dat mean=7.1E-15
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TGCM

TGCM_HT=400_kp4_decSmax_LT_UT12.ixt mean=5.4E-15
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DTM2013

ro_dtm13_kp4.dat mean=6.3E-15




Model comparison - example

NRLMSIS00 TGCM

ro_ms00_AP80.dat mean=8.3E-15 TGCM_HT=400_kp6_decSmax_LT_UT12.ixt mean=5.6E-15
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DTM2013

ro_dtm13_kp6.dat mean=8.0E-15

Kp=6




Kp

8

Model comparison - example

NRLMSIS00

ro_ms00_AP207.dat mean=11.2E-15

Latitude

= Ratio kp8/kp0 =
DTM2013

ro_dtm13_kp8.dat mean=11.5E-15

Ratio kp8/kp0 = 2.25

TGCM

TGCM_HT=400_kp8_decSmax_LT_UT12.txt mean=6.2E-15

Differences:
« Amplitude
 Structures
» Resolution




comparison - example

ro_dtm13_kp2.dat mean=5.5E-15

ro_dtm13_kp0.dat mean=5.1E-15
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ro_dtm13_kp4.dat mean=6.3E-15
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ro_dtm13_kp8.dat mean=11.5E-15

SLT
ro_dtm13_kp6.dat mean=8.0E-15

Latitude

Basic shape almost constant




Model comparison - observations

Nightside (LT=23.0) JB2008 density on CHAMP orbit / ap: black

20 November 2003, nightside

Nightside (LT=23.0) CHAMP density / ap: black

19681.0 19681.5 19682.0
19-21 November 2003
Nightside (LT=23.0) DTM2009am density on CHAMP orbit

D'TM2009

19681.0 19681.5 19682.0
19-21 November 2003




