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OSPREI
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‣ Three fully-Coupled user-friendly 
models describing the evolution of 
CME with automatically-generated 
visualizations 

‣ ForeCAT - coronal deflection and 
rotation of CMEs from background 
magnetic forces 

‣ ANTEATR - IP propagation 
including drag, CME expansion, 
deformation, and rotation 

‣ FIDO - synthetic in situ profiles 
(magnetic field and plasma 
properties) 

‣ Ensemble simulations
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OSPREI Example Results
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Kay+ (2022)
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MEOW-HiSS
‣ New time-dependent empirical HSS 

model

‣ Started with MHD simulations of 
HSS from Idealized CH

‣ Split into regions and map 
profiles to simple segments with 
constraining points

‣ Layered regressions relating 
the behavior of these points to 
CH Area and HSS distance

‣ Instantaneously generates 1D 
profile given only CH Area and 
HSS distance 

‣ Use solar rotation to make 2D
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bit.ly/ospreiccmc

Runs on Request interface

5

https://ccmc.gsfc.nasa.gov/requests/SH/OSPREI/osprei_user_registration.php 

http://bit.ly/ospreiccmc
https://ccmc.gsfc.nasa.gov/requests/SH/OSPREI/osprei_user_registration.php
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Runs on Request interface
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https://ccmc.gsfc.nasa.gov/requests/SH/OSPREI/osprei_user_registration.php 
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Model Options
‣ Can run most combinations of the components 

‣ No ForeCAT + FIDO (skipping the middle)
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Basic Inputs
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Basic Inputs
‣ Can run full OSPREI 

with only 8 inputs 

‣ Start time 

‣ Satellite 

‣ Earth, STEREOs, 
PSP, SolO 

‣ Magnetogram source 

‣ Gong, soon HMI 

‣ CME latitude 

‣ CME longitude 

‣ CME tilt 

‣ CME velocity 

‣ CME AW 

‣ Remaining all have 
default values
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How to inputs?
‣ IF running full thing then should be time + CME location/orientation at 

source region and coronal/max velocity and AW 

‣ Location within active region or quiet sun 

‣ CME lon must be in Carrington to place wrt magnetogram 
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How to inputs?
‣ IF running full thing then should be time + CME location/orientation at 

source region and coronal/max velocity and AW 

‣ Location within active region or quiet sun 
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‣ IF running only IP onward then should be coronal CME properties and 
time at 21.5 Rs* 
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‣ No default for tilt!!! but even a rough guess is better than default 
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How to inputs?
‣ IF running full thing then should be time + CME location/orientation at 

source region and coronal/max velocity and AW 

‣ Location within active region or quiet sun 

‣ CME lon must be in Carrington to place wrt magnetogram 

‣ IF running only IP onward then should be coronal CME properties and 
time at 21.5 Rs* 

‣ GCS or other reconstruction 

‣ CME lon in stonyhurst relative to earth 

‣ No default for tilt!!! but even a rough guess is better than default 

‣ IF running only FIDO then should be CME properties at time of arrival 
at spacecraft 

‣ Not sure how one would have a good measure of these values at that 
time but the model option exists
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Fancy mode
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Fancy mode
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Ensembles
‣ Can show either 

basic or advanced 
set of parameters 

‣ Check box to include 

‣ Suggested range 
provided but can 
change 

‣ All params vary 
simultaneously 

‣ Values draw from 
normal distribution
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And Go!
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And Go!
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Getting Results
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Automatic Visualizations
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Raw Data
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‣A quick (relevant?) detour before 
the summary
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LLAMACoRe
‣ Living List of Attributes Measured in Any Coronal Reconstructions 

‣ any 3D CME measurements (require lat/lon) in 2007-2014 

‣ 2984 reconstructions for 1863 CMEs 

‣ LLAMAICE (In situ CME Events) in progress
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Kay & Palmerio (2024)osprei.space/llamacore

Join the LLAMAVERSE! 
(Living List of 

Attributes Measured 
in Any Verified 

External Resource 
Studying Ejecta)
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Arrival Time Scoreboard Project
‣ Updating work of Riley+ (2018) → additional ~6 years of predictions 

(3.5x sample size) 

‣ Overall metrics largely unchanged 

‣ Little to no bias (-2.5 hr) with 13 hr absolute error but a lot of 
spread about these numbers (std 17 hr) 

‣ Hints of improvements in well-established models
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Rolling Mean of most 
popular models

Histograms for most 
popular models

Riley+ (2018)

Kay+ under rev.
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Summary
‣ OSPREI RoR is now available! 

‣ Easy access to full Sun to Earth (or STEREO/
PSP/SolO) ensemble CME simulations 
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Summary
‣ OSPREI RoR is now available! 

‣ Easy access to full Sun to Earth (or STEREO/
PSP/SolO) ensemble CME simulations 

‣ Help break OSPREI RoR! 

‣ Extensive testing done locally and on 
interface but certainly unexpected quirks to 
work out  

‣ Users less familiar with the development will 
help mature the model 
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Summary
‣ OSPREI RoR is now available! 

‣ Easy access to full Sun to Earth (or STEREO/
PSP/SolO) ensemble CME simulations 

‣ Help break OSPREI RoR! 

‣ Extensive testing done locally and on 
interface but certainly unexpected quirks to 
work out  

‣ Users less familiar with the development will 
help mature the model 

‣ Minor changes probably coming but mostly for 
aesthetics/stability?

‣ Thank you to the CCMC Team for help 
onboarding OSPREI!!!
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