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https://ccmc.gsfc.nasa.gov/challenges/

TRINITY
e COLLEGE
- DUBLIN

Leads: Trinity College Dublin Leads: NASA SRAG, CCMC (L. Mays),
(S. Murray), ROB (J. Andries) BIRA-IASB (M. Dierckxsens)

* Scoreboards collect forecasts from the community before
event is observed

* Allows a consistent real-time comparison of various
operational and research forecasts

* Over time enough statistics are collected for validation studies

* Provides valuable feedback for model developers to make
Improvements

s Validation: CCMC community scoreboards

’\
—
Met Office

Leads: CCMC
(L. Mays),
UK Met Office

@ University of
Reading

& ©

Leads: PredSci (P. Riley),
University of Reading
(M. Owens)

PLANNING PHASE


https://ccmc.gsfc.nasa.gov/challenges/

SEP Scoreboard

* Planning for the SEP Scoreboard started in 2016 - led by Mark Dierckxsens,

T
—
Met Office

lan Richardson, Mike Marsh, and Leila Mays ; 5 2

BIRA.IASB

* Builds upon the flare scoreboard and CME arrival time scoreboard

e Automated system: CCMC runs the models or model developers can
routinely upload their predictions to an anonymous ftp.

* Forecast data is parsed and stored in a database which is accessible to
anyone via an API



* In 2018 CCMC started a multi year project (ISEP) with
NASA Space Radiation Analysis Group to transition
research Solar Energetic Particle models to operations

* Project goals:

* identify, transition, and evaluate new models (R20)
* develop software tailored for SRAG Y
* implement these capabilities within CCMC as a non- & "

operational prototype.
* CCMC has transitioned 6+ real-time models and built the SEP Scoreboard application

that will be used operationally by SRAG and M2M for human missions beyond LEO.
* The Scoreboard is already in use by SRAG and M2M for ISS support and will be used for

ARTEMIS.

https://ccmc.gsfc.nasa.gov/challenges/isep
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Real—time physics-based SEP forecast with WSA-ENLIL-SEPMOD
Also available for commumty use via Runs-on-Request
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https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=SEPMOD



https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=SEPMOD

CORHEL/MAS-TDm (Predictive Science Inc.)

An Interface for Modeling Stable and Unstable Flux Ropes in Realistic Solar Magnetic Fields

* Inserts user designed Titov-Demoulin (TDm) flux
rope into observed active region field

e QOutput drives MAS MHD model of flux rope
evolution to simulate CME eruption

 TDm Flux Rope Designer web interface available
via CCMC runs on request website

 MHD evolution runs executed locally or on
Pleiades

Run ID: Maksym_Petrenko_110620_SH_2_zb

[ 1

= https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=CORHEL/MAS-TDM



https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=CORHEL/MAS-TD
https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=CORHEL/MAS-TDM

D

' SEP Scoreboard Displays

Displays have been built for multiple forecast types:
Probability app:
* probability heat map and time series (maGa, swec, Aspecs, Gsu, SPRINTS)
https://sep.ccmc.gsfc.nasa.gov/probability/

Intensity app:
° intensity heat MAapP (SEPSTER, UMASEP, SEPMOD, STAT, ASPECS, iPATH)

* intensity time series (ReleASE, SEPMOD, UMASEP, STAT, ASPECS, iPATH)
https://sep.ccmc.gsfc.nasa.gov/intensity/

All Clear app:

* all clear forecast heat map (all models)
https://sep.ccmc.gsfc.nasa.gov/allclear/



https://sep.ccmc.gsfc.nasa.gov/probability/
https://sep.ccmc.gsfc.nasa.gov/intensity/
https://sep.ccmc.gsfc.nasa.gov/allclear/

Research to Operations (R20) at CCMC:

Model onboarding and synchronization

ISEP Model onboarding:
4 )
é\/COMMUNITY

New Model or COORDINATED Install & Test
Model Upgrade models MODELING on CCMC servers
Pg CENTER

Containerize
and
set up in Cl/CD

from developer

J

-

Continuous Integration and Build
Deployment (Cl/CD) System —
at CCMC: Models tracked in

Version Control

Model containers server
CCMC-SRAG-M2M
cloud Lead: Chinwe Didigu




NASA in-house R202R pipeline:
CCMC Support of Human Exploration BI%‘

CCMC space weather information (as-is) @
DONKI
iSWA O2R: M2M data entries to DONKI, CME Scoreboard, and iSWA Space Weather Users
Scoreboards { ]
s ) s \ s D e N r
< shared M2M
repository | CCMC-SRAG-M2M |  shared \ expert rima
CCMC Shared Environment eposior | Operational (=200 SRAG [« 75770 SWPC
RZO__y,| Environment
transitions
\. J \. J \. J .

J
T A % 2 2 4
New models, %\Dﬂa"/%
applications Streams
— — —

— The CCMC-SRAG-M2M Shared Environment is a key component of the R202R infrastructure:
O Shared GitLab repositories with detailed documentation
O Continuous Integration and Continuous Deployment software
o Containerized models and applications to ensure portability and ease of upgrades

The NASA GSFC Moon to Mars Space Weather Office (M2M) was established to support NASA’s Space Radiation
Analysis Group (SRAG) with human space exploration activities by providing expert analysis of the space radiation



CCMC-M2M PARTNERSHIP

* The goal of the partnership between CCMC and M2M is to establish and
maintain an effective NASA in-house Research-to-Operations-to-Research
(R202R) pipeline for space radiation environment predictive capabilities in
support of human missions beyond LEO.

* One key element of the partnership is the transitioning of ISEP models and
the SEP Scoreboard application from the CCMC non-operational prototype to
M2M operations (with model developer permission).

* M2M is not part of CCMC, however M2M and CCMC partner closely with
each other



Space Weather at CCMC

* Real-time space weather activities that require human-in-the-loop analyses,
previously performed by CCMC staff, have transitioned from CCMC to M2M.

 CCMC continues to be the primary interface with model developers and the
research community for all model onboarding, including real-time space weather
and ISEP models.

* CCMCis continuing all other real-time space weather activities including:
developing real-time systems, running real-time simulations, ingesting and serving
information through CCMC’s iSWA, DONKI and Scoreboards.

* CCMC will continue publicly serving the SEP Scoreboard to the community and is
open to including any SEP model -- whether it is formally part of the ISEP project

or not.



CCMC-M2M PARTNERSHIP

* The M2M team populates CCMC’s DONKI and CME Scoreboard during
their real-time analysis of space weather conditions, and sends real-

time simulation results to CCMC’s iSWA.

DONKI: @' CCMC CME Arrival
! CCMC’s real-time SW
_] Event Catalog-Populated Time Scoreboard

by M2M

* M2M will continue to support NASA robotic missions with space
weather notifications and anomaly analysis support.

* SRAG, CCMC, and M2M partner together on model validation



Comprehensive Assessment of Models and Events based on Library tools (CAMEL) |

CAMEL

Comprehensive Assessment of Modsls and Events based on Library tools

Validation Study Parameters

Solar Wind Parameters at L1 ¥

Domain

Haelosphere

Polarity

Interactive web interface
for display and analysis of
evaluation results

Flow_Speed (kmvs)

https://ccmec.gsfc.nasa.gov/camel

Resources

spase //CCMC/NumericalOutputyWSA/NVersion2.2/PredictedSolarWindOutput/1Day

Date Range
01/01/2017 - 01/31/2017

spase //CCMC/NumericalOutputWSA/Version2.2/PredictedSolarWindOutput/2Day

spase //CCMC/NumericalOutputWSA/Nersion2.2/PredictedSolarWin

i N PNR RN i i B s AR A AL

“ssis=n 2/PredictedSolarWind(
2/PredictedSolarWind(

‘t( 4 2/PredictedSolarWina(
1]

1t

CCMC Metadata Registry
stores SPASE-based
metadata for all runs

Validation for single and
multiple events

A R‘\ £ Wiy A
: LR L % %

Library of A0 W N

metrics

(tailored for —

Specitic Database (with API

studies) TR access) of time series,
s .. | derived from model output
R e ) and observational data

Framework to combine
tools to perform model
execution, post-
processing and
evaluation




Summary: SEP Scoreboard

https://ccmc.gsfc.nasa.gov/challenges/sep.php

* Models are being added to the scoreboard as part of a project with NASA
Space Radiation Analysis Group; all models are welcome.

* The Scoreboard displays are available publicly on the web

* Everyone in the community is welcome to participate!

* Models that run in real-time: provide model outputs to the scoreboard via ftp

* Models that run in historical mode/for science studies: provide results and participate
in the ISWAT SEP Validation Team activities

e Demo Time!



Supplemental slides
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SEP Scoreboard Links

ISEP home page:
https://ccmc.gsfc.nasa.gov/isep/

SEP Scoreboard home page:
https://ccmc.gsfc.nasa.gov/challenges/sep.php

SEP Scoreboard Probability app:
https://sep.ccmc.gsfc.nasa.gov/probability/

SEP Scoreboard Intensity app:
https://sep.ccmc.gsfc.nasa.gov/intensity/

SEP Scoreboard All Clear app:
https://sep.ccmc.gsfc.nasa.gov/allclear/



https://ccmc.gsfc.nasa.gov/isep/
https://ccmc.gsfc.nasa.gov/challenges/sep.php
https://sep.ccmc.gsfc.nasa.gov/probability/
https://sep.ccmc.gsfc.nasa.gov/intensity/
https://sep.ccmc.gsfc.nasa.gov/allclear/

Demo Screenshots: Probability Time Series
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