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Validation process 

• Systematic multi-model validations do not 
happen overnight: 
– We got started 2008 as a part of the GEM metrics & 

validation focus group. (Pulkkinen et al., 2010) 
– “Final” Challenge paper was published 2016. (Glocer 

et al., 2016) 
• We had very close interaction between CCMC, 

modelers and NOAA SWPC: 
– Selection of parameter of end-user interest (dB/dt). 
– Selection of metrics. 
– Selection of events (including surprise events). 



Results 
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Results 

• The published results informed NOAA SWPC 
about the models’ capabilities. 

• CCMC also provided a separate report 
detailing, for example computational aspects 
pertaining to different models, to NOAA 
SWPC. 



(some) Lessons learned 

• Extensive testing and validation of collections 
of models is not easy or fast – lessons learned 
will help accelerate the process. 

• Trust built over time between CCMC, model 
developers and NOAA SWPC was critically 
important for our success. 

• CCMC acted as an independent & trusted 
“bond” between research, applications and 
operations communities. 



Path forward 
• Geospace Challenge results are publicly available and allow 

further validation and model testing: 
– Re-evaluation of the Challenge results. (Welling et al., 2016) 
– Validation against AMPERE data. (Anderson et al., 2016) 

• CCMC personnel are working with U. Michigan and the 
community to modify the operational version of the SWMF 
code: 
– Tests for settings that can cope with extreme solar wind 

conditions. (NOAA SWPC request) 
– Improved ionospheric conductance models. (latest scientific 

research development) 
• Modified versions will be tested for the Challenge events to 

quantify possible improvements. 
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