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Abstract New in Runs on Request (ROR) in 2023 Enabling Open Science

Space weather models have been act.ively dev§loped by the mternational research c.ommunity, e New Model Releases e Making a model available through CCMC exposes simulation capabilities to researchers and decision makers across the
covering extensive spatial a.nd physical domalns. Still, many of th? ground-b.reakmg mode.ls e SWMF AWSoM R/MFLAMPA, HYPERS, WACCM-X, PBMOD, NRLMSIS, RAM-SCB, clobe, shortening the research-to-operations cycle and maximizing scientific return on investment in model development.
remain a granular effort, insulated from a wider research audience, particularly that in BSPM. SWME GM 2023
ditferent domains, and possible end users. The Community Coor.dlnated Modehng Center * New SWMF submission interface provides 4 presets ses.w IWM » CCMC ecosystem of model execution and evaluation tools provides a level playground that can be used to compare
(CCMC, .https://ccmc: g.sfc.nasa.gov) .seeks to remove such barriers to collaboration and pre-configuring SWMF for the most popular model _v i predictive skill and other parameters of the model against an array of competing models.
coordination by providing a convenient platform for hosting space weather models and HSe cases i st | tpw
associated services. Using these serviees, researchers and other end-users may exercise, e Currently onboarding el i ad s dredon” L contmsin e CCMC maintains a free and open interactive searchable archive of model output and metadata, including output generated
evaluate, anc.1 intercompare contributed models, as well. a5 cgllgborate ofl a continuously * CORHEL CME, BSPM, EPREM, OSPREI, GAMERA Ny Feeo 1201251 in ROR and output provided by external groups and collaborators. CCMC works with the community to advance and
updated aTChl.V.e of model run results. MOT?OVGT, the multl.—dlscnphnary science support team * Updated Models e - comane gl or b s adhere to the standards, guidelines, and best practices for data access and discovery.
at CCMC facilitates and enables collaboration across domains. e TIE-GCM. IRL WSA. NAIRAS

: o : : : e New Features A few CCMC developed tools/libraries are NASA Open Source projects. Whenever it 1s beneficial and possible, the
In our presentation, we will discuss the space weather model services at CCMC, including I T CCMC always pushes to make source code developed and owned by the CCMC open to the community. Model developers

* Run result file browse feature
* Automated tarball run result preparation and delivery - about 500 tar complete output files

Runs-on-Request, Real-Time Continuous Runs, and Instant Runs. We will also review new are also encouraged (but not required) to share source code of the models. Your intellectual property rights are always

and updated models added to the extensive collection of space weather models hosted at : respected at the CCMC!
CCMC. We will focus on trends in model, service, and science support utilization at CCMC provided a year .
as a proxy to the most pressing needs ot the collaborative modeling community. * JSONand SPASE-like APl access to metadata, run status, files, etc e CCMC has developed the tool and framework (e.g., CAMEL) to support open validation efforts within the community
® Quick search of ROR runs o -
Space Science and Weather Models and Services * Support for model runs in AWS, including GPU instances
®* Setup ROR pipeline for popular compute-heavy models on NAS Pleiades, including TIE-GCM,
®* CCMC hosts over 80 Heliophysics models in multiple domains: WACCMX» an.d SWMF GM, .r?ducmg turn-around . User Support Services at CCMC
* Solar * Testing ROR pipeline for additional on-demand compute in AWS
: Heliosphere REQUESTS IN CMCC ROR BY YEAR “We  need to “Pilot “I need Ne values to be more consistent to cosmic2 data in the temporal
Qlobal Magnetosphere perform 240 runs interested resolution to be able to use it as input with cosmic2 data in my neural network”
* Inner Magnetosphere /3376 with a  custom in radiation
o :onosphere./ Thermosphere 1807- 1691 -2173-2253 \ A ieo _1682,2633 input  for  our levels” “My LFM simulation will “I need TEC map over the region between lat 18-
* Local Physics —g59— 117" ‘ \ e "1243- 1992 model-data take 45 days to complete, :
__243—197—488—576—601—553 999" | D e e : . 20degrees North and longitude 73-75 degrees
501 2002 2ot ' ‘ ' comparison please supervise the run East with 0.1x0.1 degrees resolution”
e CCMC’s main goals: 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 studies” to make sure it is ready .1xU.1 deg
* Facilitate research and model development hP/€(75€ pr C;VIC;E by e conference “Please make the output frequency 60
* Support transition of advances 1n research to space weather OPS _ _ _ ourly oure  yoadline” bet 0300 and 0500 UT during th
New in Continuous Runs in 2023 heating rate” 7astim‘j;ezgurs” 4 uring the
* Services freely available at CCMC for the hosted models: e Models

®* Most models can be requested to Run_on Request (ROR) with model input
parameters specified through a simple Web-based interface and results staged on a
public Web-page. Interactive value-added visualization and file conversion of the

“I would like to study the influence of

* Released: MagPy, 1IPATH, SHELLS
neutral wind, kindly set windscale as zero”

* Updated: UMASEP, NAIRAS, SESPTER, SEPSTER2D

“school project

results 1s available for most models. This enables scientists who are not modelers e New Feat 2 dasds dsadsad “I need the. results for educational
themselves to utilize state-of-the-art models in their research. e:)vl SIS 4 onboardi q ST q q v asdasd” purposes. | just need the results . for
* A limited set of fast and simple models 1s available for Instant Run, where a model Mproved onboarding atd rn pipeiines dnd proccautes longitude 51 E. | appreciate your time
SRETIRRE : * Containerized first parallel model: WSA (HPC and non-HPC modes) 5l
can be executed and visualized while-you-wait. . : and help
* Certain models continuously run to generate simulation results over long time Completed development of Kubernetes cluster prototype using the SEPSTER model as a proof of
: : , : concept
periods teSth model robustness and long—terrp perforrpance, while also feeding the o Upcorllzing: Containerize ENLIL+SEPMOD, real-time log collection, monitoring, and analysis of Multi-discipline staff of 20+ science c‘!omair.l experts and 15+ engineers at CCMC copsults end users to guide an adoption
perpetual archive and portal of space weather information at CCMC. The results are models (Kafka+Fluentd) and use of the model, while also working with the model authors to troubleshoot and improve future versions of the model.
‘fwallabl.e to researchers. and decision makers 1n real time, through our signature About 1 1n 10 ROR runs arrives with a special user request and 1 1n 5 ROR runs require a special handling, including input
inferactive tools such as ISWA, SEP ScoreBoard, and others. selections, debugging, custom processing etc. CMCC’s in-house team of heliophysics domains experts work closely with

the users of CCMC services — it 1s this collaboration that makes the data and science truly open and accessible!

Models Added in 2023 New in Instant Run in 2023

04/23/2023 Time = 12:00:00 UT z= 0.00R; 04/24 /2023 Time = 00:00:00 UT z= 0.00R

I = i g0 * New version with updated backend and improved frontend
B e S T * Transitioned the WEIMER 2000 and 2005 into the new IR system
P B - * Added additional optional parameters for IRI 2007, 2012, 2016, and 2020
* Updated NRLMSIS-00 and NRLMSIS 2.0 to allow requests 5 days from the current date

“Re: No solar wind plasma data are available between about 2000/07/14 12:00 and 2000/07/15 02:00.
Selected simulation time interval starts in the middle of the time interval when solar wind plasma data are
missing. This leads to extrapolations resulting in invalid data that are far outside of the usual range. If you
- e selected ACE-L2 (attached image) or WIND inputs at least the magnetic field data would be available

NRLMSIS Atmosphere Model ~ @ e e e A ey i (e | e throughout the time interval. Interpolated solar wind plasma values in the valid range can be generated if
Version ~ . | 550 the start time is set within the last available data (attached image: stated at 11:00 UT on 2000/07/14) so

® NRLMSIS 2.0
O NRLMSIS-00 1 Nitrogen 2 : 3.94¢+4 - e — that interpolations are bound by value starting values. We may be able to use the longer time interval and
Dxygen : 421e+2 cm-3 AN start in the middle at 2000/07/15 00:00 UT as you originally intended.”

_ Total Mass Density : 2.69e-16 cm-3

@ CCMC Instant Run System

~.. Atomic Oxygen : 8.46e+6 cm-3

Time

Time Type

| Coordinated Universal Time (UTC) Helium : 5.90e+6 cm-3

Date Tme | | Argon : 2.97e-1 cm-3 “Re: The run has RBE component which does not run with the extreme event settings specified in the run. The RBE component
/012003 o100 o — oo can be turned off to complete the run unless RBE output is required for your study. The RBE component does not feed back into
the rest of the SWMF framework. It is only one-way coupled to the magnetosphere and ionosphere electrodynamics (reading
information from the magnetosphere and ionosphere electrodynamics components).”
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Latitude (-90° to 90°)
|55

Neutral Temp : 952.8 K

Longitude (0° to 360°)
|45

“Re: The TEC (total electron content) is an integrated electron density in ionosphere. NRLMSIS is an empirical model of neutral
- atmosphere, and so it does not include ionosphere. The ionospheric quantities such as TEC or VTEC cannot be derived from
L — Height (km) output of NRLMSIS. We suggest you try using other models at CCMC that do include ionosphere, such as IRl or TIEGCM”
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CCMC Space Weather Research Portals and Forecasting Tools at CCMC

m SW@ Integrated Space Weather Database Of Notifications, Knowledge, Information Comprehensive Asses.smtla_r.lg of M$de:s Ia:nd Eventi SWPC_CAT - SWPC CME EEGGL Eruption Event Generator StereoCAT CME Analysis Tool
AnalySIS System using Liorary .OO S ramewor AnaIySIS Tool SEP; CME (GIbSOn & Low ) ®* Determine CME kinematic parameters
e Web-Based S Weather Di nati * Catalog of space wgather phgnomena -Th.e CAMEL framework_ is an integrated and The primary tool being Arrival Time, . o \ * Create CME height-time measurements
solbizsge epelte vussllier DlssEniizLion e Access. interoolation. and visualization of * Knowledgebase of interpretations, flexible framework allowing users to seamlessly used by NOAA SWPC in o Flare, * Use observations defining the CME \ * Create an ensemble of CME
?yjtsZTConfigurable e o space wéatherpmo ol ] e e Python simulation results, and forecasting compare space weather and space science measuring key parameters \ / A ® andIVFB:z source region (location and flux | measurements
e A analysis . .. model outputs with observational data sets. of a Coronal Mass Y\ I_I 7 \ E: 7 Scoreboards .rope orientation, J * Save and share measurement sessions
. et - : * (nteractive science discovery through ® Online tool fo_r dI.SSGmInatIOH. gf *The backend of the CAMEL framework take§ Ejection (CME) as it = \_\ Generate Gibson-Low flux rope
Real-Time & Historical Model + Observational forecasts, notifications, & archiving advantage of Community Coordinated Modeling emeraes from the solar -\ o parameters for the flux rope
Data PSR MEHERTIEL S event-focused information CAM E L Center (CCMC) existing services. o : emergence models.

corona.



