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1. Abstract 2. Models and Observations

A thermospheric data assimilation (DA) procedure has been developed [1] = DTM-2012 [2]: 90 ' 1e-12
using a general circulation model (TIEGCM) with satellite density = F10.7 solar and Kp auroral 1
measurements, as part of EU FP7 ATMOP [WP5]. Results were compared indices used as inputs; DA 0 1 B

with the output of a semi-empirical drag temperature model (DTM). of satellite observations. ‘45
Independent observations from periods at solar minimum and maximum
were used to compare analyses and forecasts from the two approaches.
An mean improvement of ~10% was found, with DTM performing better
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fa\t solar min and both models Igss accurfa\te at solar max..Wlth .ft-thher 200-1000km, and up to 1°
improvements, the use of GCMs in operational forecasting (in addition to : : — 3.0
= , , _ resolution (see Fig. 1a). i 1e-12
empirical models currently used) is plausible. Future work will allow near- HEGCM [3 | @ cmane .
real time assimilation of thermospheric data into TIEGCM for forecasting. 131 of l .
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Figure 1: a) DTM and b) TIEGCM densities
. D m I m her
3 odel atmos phere on 2009 March 01 00:00UT; c) CHAMP

= March 2009 was chosen for analysis. Fig. 2 shows resulting densities at from ~90-500km, and 5°  gensities between 2009 March 01 00-:00 UT
the latitude, longitude, and height of CHAMP (TIEGCM values have resolution (see Fig. 1b). —01:30 UT.
been interpolated). = Neutral density observations inferred from CHAMP accelerometer (see
- 8 ' ' ' I ey Fig. 1c). CHAMP orbitted at ~400km in 2003 and ~330km in 2009.
i 6 k Lo | = The new DA scheme was run with TIEGCM using observed indices as
n 4 RS “ well as new F10.7 forecast proxies developed in WP2 of ATMOP [5].
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= March 2003 was chosen for analysis. Fig. 3 shows resulting densities at
the latitude, longitude, and height of CHAMP.
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Figure 2: Top: Hourly-averaged CHAMP, TIEGCM, and DTM densities for March 20089. ﬁl@ R e % e
Middle: Density difference between CHAMP and the two models. Bottom: Actual F10.7, X _25 |
forecasted F10.7, and Kp values (used as inputs to the models). S T i M
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= Using forecast proxies (not shown), results show a mean change of > 100} TSN 4// \ S
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5. Conclusions

Figure 2: Top: Hourly-averaged CHAMP, TIEGCM, and DTM densities for March 2003.
Middle: Density difference between CHAMP and the two models. Bottom: Actual F10.7,

" Both models perform well at solar min. Improvements to the models forecasted F10.7, and Kp values (used as inputs to the models)

may be needed to reproduce stormy conditions better at solar max. . .
= Both models are less accurate at solar max, generally underestimating

the density. TIEGCM perform best overall, however DTM tends to
mirror increases/decreases in CHAMP densities better.

* The F10.7 forecast proxies developed in WP2 are accurate enough for
operational use, not significantly changing model results.

= The inclusion of more satellite data in the DA (such as GRACE and

[} I : +2. o/ :
GOCE) may improve results, as well as Incremental Analysis Updates. Using forecast proxies (not shown), a mean change of +2.8% is found

for p_TIEGCM™M, +1.6% for p_DTM, and +0.6% for the F10.7 values.
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