VIrES: a platform for accessing and analysing geomagnetic (and other) data from Swarm (and beyond!)
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A range of models are supported
and are evaluated on demand
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- Main service: https://vires.services

and compare

Combine data &
models to evaluate

residuals

- VRE Guide / Swarm Notebooks: https://notebooks.vires.services
- viresclient: https://viresclient.readthedocs.io

- Blog posts: https://eox.at/tag/swarm

- Swarm mission: https://earth.esa.int/eogateway/missions/swarm
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The Swarm mission is broader than the Swarm spacecraft
Swarm software & services improve utility of other datasets

VirES is a platform for using LEO & ground magnetometry

(and more)

Magnetic residuals B — Bcraos [nT]
Evaluated on demand
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Python & Jupyter tooling

We provide access to

(Python) Swarm software
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Wider community software

e.g. PyHC
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JupyterHub
vre.vires.services
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viresclient provides access to data
viresclient.readthedocs.io
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SwarmPAL adds tools for
processing and visualising the data
swarmpal.readthedocs.io

notebooks.vires.services
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Python workflows can use

VIrES also adopts the
Heliophysics APl (HAPI)
hapi-server.org

either/both viresclient & hapiclient

‘ xarray

cdflib

=

from viresclient import SwarmRequest
ds = (
SwarmRequest()
.set_collection("SW_OPER_MAGA LR_1B")
.set_products(
measurements=["B_NEC"],
sampling step="PT10S",
models=["IGRF", "SwarmCI"],
residuals=True,
auxiliaries=["MLT", "QDLat"]
)
.set_range_filter("Kp", 0, 2)
.get between("2018-01-01", "2018-02-01")
.as_xarray()
) Processing: 93% [ | Ciepsed: 03:15, Remaining: 00:15 ]
ds.hvplot.scatter(...)

mlpandas
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viresclient

community software through
the VRE (Virtual Research
Environment). People can use
these to write their own
analysis code using only a

The network of notebooks
increases exposure of data,
software and how to use

VRE and similar platforms
lower the barrier to entry, but | .
tools are modular and

portable (run them anywhere)

Swarm Notebooks

Cookbook for Swarm products and tools
https://notebooks.vires.services

&

Swarm Notebooks

Product information

Platform magnetometer data from other mis]
geomagnetic field modelling. The data curre]

+ CryoSat-2:
Olsen, N., Albini, G., Bouffard, J. et al |
magnetometer data. Earth Planets Sp:
https://doi.org/10.1186/s40623-020-01
VirES collection names: "CS_OPER_MA
« GRACE (x2):
Olsen, N., Magnetometer data from thf
https://doi.org/10.1186/s40623-021-01
VirES collection names: "GRACE_A_MA
+ GRACE-FO (x2):
Stolle, C., Michaelis, I., Xiong, C. et al.
51(2021).
https://doi.org/10.1186/s40623-021-01
VirES collection names: "GF1_OPER_F(
+ GOCE:
Michaelis, Ingo; Korte, Monika (2022),
https://doi.org/10.5880/GFZ.2.3.2022
VIrES collection names: "G0_MAG_ACA|
* GOCE (ML-calibrated):
Styp-Rekowski, Kevin; Michaelis, Ingo}
magnetic field data. V. 0204. GFZ Dat:
https://doi.org/10.5880/GFZ.2.3.2022.
VirES collection names: "G0_MAG_ACAl

ables available from each collection|

request = SwarmRequest(SERVER_URL)
for collection in ("CS_OPER_MAG", "
print(f"{collection}:\n{request
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@ To give feedback (questions, suggestions, anything!) to help us improve:

. Welcome

Hello! Welcome to

 Looking for other tools and services?

Check the list at Magnetic Earth

How to use this resource

Some of these pages are generated from Jupyter notebool
ee a # rocket button at the top. Hover over that button and
ely (after first creating a free account). The notel
notebook launcher.

Swarm Notebooks - a community res
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ith the VIrES data retrieval system and the Virtual Research Envi

ource to help people make use of the product portfolio from

ere you wil find recipes and guidance in using Swarm data in

ronment (VRE)

ks which can be interacted with on the VRE - on those pages
select JupyterHub to launch the notebook
books are also available within the

e

Data access

swarmpal.io

VirES
HAPI—S_.\G

.Create paldat

xarray.DataT ree/
>

Manual—o
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Analysis tools
swarmpal.toolboxes.<...>
.tfa.processes.<xyz>

.dsecs.processes.<xyz>

Apply —»
to data

__________________________

Swarm Projects
'TFA: Time-Frequency Analysis

'DSECS: Dipolar Spherical Elementary

' Current Systems
\with more to follow

VIrES
server

Provides data/model access
https://viresclient.readthedocs.io
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Pre-configured visualisations

swarmpal.toolboxes.<...>
.tfa.plotting.quicklook

& swam Cesa
. _ =~ Visualisation
interact with
xarray universe
l% File /O
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Interoperability with other services

VIrES
GUI

<(f{] viresclient

) hapiclient

Other reference clients:
Java, JS, Matlab, R, IDL

hird-party clients:
@) PYySPEDAS

Autoplot
TOPCAT

SwarmPAL Team
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