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Problem Statement Methodology

In the validation of thermospheric neutral density models, there are This project uses the metric that was proposed in the validation
still several challenges. project Sutton, 2018; Bruinsma et al., 2021; Bruinsma and Laurens,
2024. When validating model output for a single peak storm, we
 Widening validation scope. analyze four phases of the geomagnetic storm.

e Managing model versions
e Creating an online platform to track validation progress. Phase 1 (Pre-storm): 30 hours before until 18 hours before t0
Phase 2 (Onset): 18 hours before t0 until tO
This validation campaign aims to alleviate these challenges by creating Phase 3 (Main and Recovery): t0 until 36 hours after t0
an online platform that can be used to track the validation progress of Phase 4 (Post storm): 36 hours after t0 until 48 hours after t0

different models of thermospheric neutral density across time.
Where t0 is determined by the first time that the ap index reaches 80.

An Interactive Visual Platform In order to reduce the effect of non storm related model errors, the
pre-storm phase is used to de-bias the models using a scaling factor

Thi d id ified,
IS Scorecard provides a unitie which is applied to the model densities in all four phases.

user friendly frontend to explore

and compare model validation o _
When validating output for a multiple peak storm, the phases

results. o . :
analyzed are similar to those of a single peak storm with one

It provides the capabilities to
P P : modification: the third phase is extended due to another occurrence
trace progress over time by I:I- , ,

of the ap index reaching 80.

incorporating newer model 2002-05-23 - CHAMP
versions, run settings, and the 350 ' !
latest events.
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Select a Parameter to Analyze Select the peak Ap threshold: greater or equal to

mean_0OC 80
Select Event Category Select the peak F107 threshold: greater or equal to
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GRACE-FO Skills By Event: mean_OC (Blue) Individual event. (Black) Average with one standard deviation.
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Skills By Phase
model total
DTM2013-601 1
DTM2020-01 1.05
GITM-01 1.09
Select a Parameter to Analyze JB2008-01 1.01
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MSISE00-01 1.09
TIEGCM-Heelis- 1.09
TIEGCM-Weimer-01 1.13
WACCMX -Heelis-01 1.06
WACCMX -Weimer-01 1.11
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GRACE-FO Skills By Phase: debias_mean_OC (DTM2013-01)
Models 18 .

MSISE00-01 = 1
MSIS20-01 6

JB2008-01

T 3 . : : Firgure 2: The four phases (Phases 1-4) of the assessment interval for single-peak (top) and multiple-

DTM2020-01

@ cior peak (bottom) storms, with t0 centered on the time of the first peak in ap with a minimum of 80

TIEGCM-Weimer-01
TIEGCM-Heelis-01

£ WACCMX-Weimer-01 s (horizontal green line). The X-axis represents the day relative to t0. (Red) Ap index. (Blue) Orbit-mean
e ) : neutral density. Adapted from Bruinsma and Laurens (2024).
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