
www.gfz.de

This is the heading.
Subline, can be used for authors’ names or main affiliation or additional information besides the title. Can also be deleted.

Overline, can be used for authors’ names or main affiliation or overarching topic. Can also be deleted.

Envelope jhawar@gfz.de Envelope bhaas@gfz.de

Standardizing Space Weather Data for
Radiation Belt Modelling

Sahil Jhawar1, Bernhard Haas1, Alwin Roy1,3, Dmitrii Gurev2, Jaskirat Singh1,3, Simon Patrick Mischel2, Parvathy Santhini1,3

1GFZ Helmholtz Centre for Geosciences, Potsdam, Germany 2LMU Munich, Germany 3University of Potsdam, Germany

Standardizing Space Weather Data for
Radiation Belt Modelling

Sahil Jhawar1, Bernhard Haas1, Alwin Roy1,3, Dmitrii Gurev2, Jaskirat Singh1,3, Simon Patrick Mischel2, Parvathy Santhini1,3

1GFZ Helmholtz Centre for Geosciences, Potsdam, Germany 2LMU Munich, Germany 3University of Potsdam, Germany

The Problem

Radiation belt models need indices, solar wind, and particle

data in many formats. SWVO (SolarWind Virtual Observatory)

and EL-PASO (ELaborative Particle Analysis from Satellite

Observations) make them standard and model-ready.

From 24 data sources and missions to reproducible,

model-ready radiation belt inputs.
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Introduction

SWVO

One reader API for space weather data.

omni = SWOMNI().read(t0, t1)

ace = SWACE().read(t0, t1, propagation=True)

dscovr = DSCOVR().read(t0, t1, propagation=True)

midl = SWMIDL().read(t0, t1)

symh = SymhOMNI().read(t0, t1)

dst = DSTOMNI().read(t0, t1) # or DSTWDC

kp = KpOMNI().read(t0, t1) # or KpGFZ

EL-PASO

Standardize satellite data to model-ready files.

Download raw files Extract with units

Process: L*, PSDStandardize: PRBEM/GFZ

Save model-ready files Load as a DataSet

$ el-paso arase xep --start-time t0 --end-time t1

$ el-paso goes mps-high --start-time t0 --end-time t1

ds = GFZDataSet(strategy, t0, t1)

Software
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Figure:May 2024 (Gannon) storm. Top (a, b, c and d): VSW and Bz from four sources, Kp and Dst from two, SYM-H from

OMNI, via SWVO. Bottom (e): Arase and GOES-18 1MeV electrons (30° pitch angle) vs L* via EL-PASO.

Plots

• SWVO: 15 space weather sources, one reader API

• EL-PASO: 9 missions, one model-ready standard

• Open: Apache-2.0, tested in CI PLUS-CIRCLE Contribute a mission github.com/GFZ/ github.com/GFZ/ EL-PASO
SWVO EL_PASO Paper

Summary


