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Recently, several new methods have been developed topedifor predict D@t Received: September 18, 2005

ionospheric electron densities over large spatial and teahpegions. These methods
have appicability both towards Space Weather modeling @t ésting, and towards

helping in the understanding of what physical phenomenaspansible for the ob- 1. ()

served electron densities. Some of these algorithms ael&ia assimilation models Gary Bust

that combine data directly with first principle models. Qthkgorithms, such as 4D 10000 Burnet

ionospheric imaging algorithms, more directly use the datspecify or image the Austin, TX

electron density. In order for these new imaging techniqod® useful they must be 78758 USA

validated against independent data sets. This is pantigutae when 4D imaging gbust @r | ut . ut exas. edl
results are used to constrain first principle models andtigsdetermining what is (b) 5128353623

the underlying physics. For such cases it is necessary iitet@irate estimate of the () 5128353808

error on the imaging be provided.
2. G - lonospheric Radio and

In this presentation we present the current status of ouiiraong validation .
Propagation

of the 4D ionospheric imaging algorithm lonospheric Dataifdation Three Di-
mensional (IDA3D). In order to validate IDA3D we have sesettnalysis days that 3. (a) S-G4

represent solar minimum and maximum conditions; summaerteriand equinox;

and low and high geomagnetic activity levels. We compardDASD results to cli- 4. C - Contributed Paper
matology and to first principle ionospheric models. As irelggent data sets we use
incoherent scatter radar (ISR) observations of electromsites, in-situ observatins
of electron density from the CHAMP satellite, and total &lec content (TEC) ob-
servations from TOPEX. We analyze the accuracy of IDA3D kbtiough direct
comparisons with the independent data, and through a skillescalculation that
measures the relative improvement IDA3D provides over afaiogy.

5. No special instructions

The skill score is defined as

<|D-T|>

S=1.0- .
<|M-T|>

(1)

Where D is the array of metric values ouput from IDA3M is the independent
measurements of the metric that serve as “truth”, &his the array of climate pre-
dictions of the metric values. The skill is a function of tirimethe sense that every
time IDA3D is improved a new skill score is generated. Theigalof the skill score
range froml.0 for when the data assimilative model is perfect (that is egeith the
measurements), @0 when the data assimilative model is no better than the aimat
predictions, to negative infinity as the data assimilativaet does much worse than
climate.

We will present results of how well IDA3D estimates electdamsity and TEC
in terms of an absolute measure of error and the relativesiare for the different
days described above. This analysis of the accuracy of ID&3LXirst step towards
fully quantifying the error on imaging algorithms.



