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This talk presents a team effort for tying the community together for the 
unified validation of ambient solar wind models

I. Why does ambient solar  
wind modeling matter? 

more about ISWAT: www.iswat-cospar.org


II. What are the problems? How do 
we tackle these issues?

III. Where does our ISWAT team 
stand and what are our 
future steps?
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developed by the CMCC

http://www.iswat-cospar.org


Credit: scimag.com

An (incomplete) „family portrait“:

from Reiss et al., 2022 (published in ASR)

Accurate models of the large-scale corona and heliosphere are a bottleneck 
in solar and heliospheric research 

WSO

HMI



keeping up with the ever-growing number of models, and 
different versions thereof.  (Problem 1)


no agreement on forecasting goals and metrics.  
(Problem 2)


slow iterative process between model developers and end-
users (see MacNeice et al., 2018). 
(Problem 3)
increasingly versatile user needs. End-users have to rely on 
metrics selected by authors of validation studies. 
(Problem 4)

What are the problems with ambient solar wind model validation?

challenging to trace the progress of models  
over time.

(Problem 5)
 ?

Meteorology

Space Weather

Progress over time

Progress over time
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Enables a fast online illustration of state-of-the-art solar wind 
model solutions. (Problem 1)


Use metrics agreed on by the space weather community.  
(Problem 2)


New model versions can be instantly made available online. 
(Problem 3)

End-users can select metrics. 
(Problem 4)

A central platform for validation analysis can be 
leverage for innovation 

Trace our progress over time. 
(Problem 5)

Our vision is to develop an online validation platform in a bottom-up approach 
from the community

H1-01: Am
bient Solar W

ind Validation Team
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by the CMCC

http://www.iswat-cospar.org/h1-01


Since the beginnings of this initiative, we have achieved our first milestones

June 

2022

time

„Building  
Bridges“

Forecasting 
Goals

Validation 
Metrics

Metadata 
Architecture

COSPAR ISWAT Working Meeting

(Florida, USA)

February 2020

Prototype of 
Online Platform

1st Paper  
Publication

Find out more at 

www.iswat-cospar.org/h1-01


http://www.iswat-cospar.org/h1-01
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1) The ability of the solar wind model to output the temporal evolution of the  
solar wind speed, as well as abrupt changes from slow to fast solar wind. 

After collecting feedback from the community, we recommend testing the quality 
of community models in the online platform based on two forecasting goals: 


2) The ability of the solar wind model to output the magnetic polarity and  
magnetic sector boundary crossings. 


http://www.iswat-cospar.org/h1-01


Credit: transformativeinsights.co.nz

Reiss et al., 2022

Owens et al., 2018

Find out more at 

www.iswat-cospar.org/h1-01


„Building  
Bridges“

Forecasting 
Goals

Validation 
Metrics

Metadata 
Architecture

Prototype of 
Online Platform

1st Paper  
Publication

http://transformativeinsights.co.nz
http://www.iswat-cospar.org/h1-01
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1. Select time interval of interest

L. Rastätter et al., 2019

Thanks to Richard Mullinix, Chiu 
Wiegand, and the CCMC team!
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1. Select time interval of interest

2. Select solar wind models

L. Rastätter et al., 2019
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1. Select time interval of interest

2. Select solar wind models

3. Choose location

L. Rastätter et al., 2019
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1. Select time interval of interest

2. Select solar wind models

3. Choose location

4. Select solar wind property

L. Rastätter et al., 2019
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1. Select time interval of interest

2. Select solar wind models

3. Choose location

4. Select solar wind property

5. Display the model solutions

L. Rastätter et al., 2019
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1. Select time interval of interest

2. Select solar wind models

3. Choose location

4. Select solar wind property

5. Display the model solutions

6. Run your validation analysis

L. Rastätter et al., 2019
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Questions we discuss in the paper

- Why is ambient solar wind modeling important? 

- What is the current state-of-the-art in solar wind forecasting at Earth?

- What are the problems in assessing solar wind models? How can we close these gaps?

- What advantages does the online platform bring? 

- Why should model developers and end-users be interested in using the platform?

- What kind of metrics/metadata could be useful?

[Link] 

https://www.sciencedirect.com/science/article/pii/S0273117722004057?utm_campaign=STMJ_AUTH_SERV_PUBLISHED&utm_medium=email&utm_acid=245603277&SIS_ID=&dgcid=STMJ_AUTH_SERV_PUBLISHED&CMX_ID=&utm_in=DM261907&utm_source=AC_


Make metadata 
accessible via 

CAMEL

What are the next steps for 2022+ ?

Current 
Priorities Invite model 

developers to 
participate

Session during the COSPAR ISWAT Working Meeting in Coimbra, Portugal (September 2022)


Implement (all) the 
proposed metrics in  

CAMEL

Release 

1st version of the  
online platform

Next 

Meeting

- Collect feedback from team members and the community on what else is needed. 

- Develop plan for the transition from historical validation to real-time validation.

- Develop concept of what could be included in an „Ambient Solar Wind Scoreboard“.

www.iswat-cospar.org/wm2022 

https://www.iswat-cospar.org/wm2022


Contact
martin.reiss@oeaw.ac.at

Acknowledgements

www.iswat-cospar.org/H1-01

Useful Links
www.iswat-cospar.org P 34437

J 4160 https://www.oeaw.ac.at/iwf/staff/martin-august-reiss

The mission of our ISWAT team:

Summary - Unifying the Validation of Ambient Solar Wind Models

• Develop a comprehensive model metadata architecture including metrics 
agreed upon by the community. 

• Implement an open online platform in collaboration with NASA’s CCMC  
to validate solar wind models with streamlined metrics. 

• Quantitatively assess the state-of-the-art in forecasting the solar wind 
conditions at Earth and other planetary environments. 

• Use our developed infrastructure to maintain up-to-date validation results  
in the future.
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