Selecting Metrics for
Specific Applications

Aaron Ridley




Validation and metrics

* Validation
Making sure that the product (model and/or data) is accurate
Goal is to improve the model!

Ideally should compare with many different sources to makes sure
that the model is accurate in all states

Model right for the wrong reason?
Could be event analysis or statistical
Could be with any data set that will help to improve the model

* Metrics
Track the improvement in the model performance over time

Goal is NOT to improve the model but to simply track the improvements
that are made over time

The comparison should stay the same for consistency

Same types of data sets

Same types of model runs (prediction vs historical)

Independent organization should test the model “out of the box”
Goal isn’t to “beat” other models

With funding levels in the toilet, this is hard to keep in mind.




Metrics, practically

* Metrics should be related to what operators want more than
what might help modelers improve their codes

Validation is for code improvements
* Metric studies (not challenges!) should be conducted on a
regular schedule
Latest models should be provided to independent entity
Runs should be done and made public

Results should be added to a database and the changes in
performance should be plotted and displayed

* Modelers should not really care too much about the results
for a given time, since the trend is much more important

This is difficult for a modeler to do




Metrics, specifically

* Thermosphere

The mass density is important for predicting the satellite drag
environment.

Science satellites (CHAMP, GRACE, GOCE, and Swarm) can
measure the acceleration of the satellite and can back out the
mass density (ignoring the in-track wind).

Can get “high resolution” density maps
How long will this continue?

Department of Defense tracks spheres to determine mass density
over many orbits

Quite low resolution

Does this matter for operations? (Can determine bias in the models)
Recommendation:

Orbit averaged mass density (could be corrected for wind effects)




Metrics, specifically

* lonosphere
The ionospheric density and structure is quite important

Total electron content and scintillation determination can help to
address this

Does not really address radio propagation effects, but improvement
in TEC prediction would (hopefully) lead to improvement in electron
density specification

GPS data is available over the US and in South America (near the
magnetic equator)

Recommendation:

Total electron content maps over the US and South America
Include stations that may be encountering scintillation




Quite vs Storm

* The metrics are really going to be different as a function of
activity level.

Some models may have no bias, but maybe won’t be able to
predict the large storms.

Some models may be able to get the storms better, but have a
large bias, so they are often “incorrect” in absolute numbers.
* Each metrics run should both active and quite conditions in
them in order to track how models are doing in both regards.

Could simply be running a two week periods, in which the second
week is a storm or something.

Quite metrics and active metrics are tracked separately.
For geospace, can differentiate by a Dst of -50 nT.

With enough results, the metrics as a function of activity level can be
determined.




