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Abstract

The thermosphere neutral density during the November 2003 storm has been simulated by Whole
Atmosphere Model (WAM). The Iterative Driver Estimation and Assimilation (IDEA) data assimilation
ingests the thermosphere neutral density measurements from Challenging Mini-Satellite Payload (CHAMP)
satellite, which 1s further employed to quantify the uncertainties of measurements from the Global
Ultraviolet Imager (GUVI) on board the Thermosphere Ionosphere Mesosphere Energy and Dynamics IDEA
(TIMED) satellite in various locations and altitudes during the November 2003 storm. Results show that the
improved WAM neutral densities well agree with CHAMP observations (root-mean-square error < 5%).
Meanwhile, TIMED-GUVI neutral densities are in accordance with the improved WAM at the altitude of
250-300km, which shows that these datasets are useful to improve WAM 1n the IDEA data assimilation
scheme.

3 Experiment A possible real-time data source 1s

available from an instrument similar to
the TIMED-GUVI observations. This
part of the study 1s designed to
evaluate the usefulness of this data-
stream 1n the IDEA data assimilation
Altitudinal analysis scheme to improve the WAM neutral
thermospheric density. IDEA-WAM 1is
generated by the combination of
Co-located analysis WAM and CHAMP neutral densities,
to serve as the 3-D truth density

CHAMP satellite and accelerometer GUVI ¥ Simultaneous analysis structure, which can be used to
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Whole Atmosphere Model (WAM)
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- | | corrected drag acceleration, g * Update F10.7 every 24 hours and Kp every 90 min

- Radiative heating (EUV & UV) and cooling e « Remove the upper boundary of Kp=9 while estimating Kp (Kp>9 is allowed in WAM simulation)

« Ion drag & Joule heating _ 1 C-A —12 * Replace the Kp-based solar wind velocity formula with a new one to make the solar wind velocity
Up = E;O Dref |U|

« Major species composition increase when Kp>9
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2. Iterative Driver Estimation & Assimilation (IDEA)
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e The IDEA data assimilation 1S CHAMP observations. Grey line represents free-run WAM
technique adjusts Kp and F10.7  densities normalized by CHAMP observations on November 19.

inputs to optimizing RMSe Bias, RMSe, and STD shown 1n the figure are calculated using 6. Summary and Future WOrk

figure represents the mimnimum value of RMSe and standard deviation as well
as the value closest to bias=1. The optimized altitude 1s 250-300km.

between modeled log density IDEA-WAM and CHAMP densities. The IDEA-estimated solar — . . . .
with the corresponding ~ and geomagnetic indices are those required to drive the model * The WAM neutral density 1s well improved using IDEA technique which updates the
observational data. given the uncertainties in the empirical relationships between the solar and geomagnetic drivers. The new solar wind velocity formula and CHAMP
indices and the real energy input to the upper atmosphere. uncertainty data also improve the neutral density result during the November 2003
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