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CCMC Activities

Employ scientific research models to address National Space
Weather needs

Generate, with the research community, a flexible model
chain, which addresses solar atmosphere to Earth’s upper
atmosphere

Serve the research community through access to scientific
model results (“open model policy™)

Perform broad-based testing and metrics-based evaluation of
research models

Make available science- and metrics-tested models to
operational National Space Weather Agencies
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Staff
Approx. 10FTE

Facility
Dedicated laboratory, located at NASA GSFC/B21

Computational resources
200 node Beowulf cluster, supported by USAF and NSF
USAF high performance computing centers & S




CCMC Functions: Research Support

access to modern models for non-experts u
mple-to-use; unified interfaces >
- Advanced, tailored visualization tools
- Continuous improvements through user feedback
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Figure: Simulation of the Solar Wind flow around the Earth.
Model: BATSRUS
Run: Movember 8, 2001 event
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Models: Overview




Solar Models
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Solar/Heliospheric Models
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e ENLIL (Odstrcil — NOAA) —

3D MHD model of inner heliosphere (
30r,— 10AU) .

20031010 12:04 10

© e Heliospheric Tomography (Jackson,Hick —
UCSD) - Constructs global mass and velocity distribution

from a simple kinematic model and assimilation of radio

scintillation data.
density {crm™; 5

» Exospheric Solar Wind Model (Lamy/Pierrard) — 1D kinetic model of solar wind solution along
a coronal hole fieldline.
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Frameworks at CCMC

e SWMF ( Gombosi et al, Univ. of Mich.) — in implementation

SC, IH, GM — BATS-R-US

SP —Kota’s SEP or FLAMPA

IM — Rice Convection Model (RCM)

RB — Rice RBM

IE — Ridley Ionosphere

UA — Global Iono. Thermosp. Model (GITM)

e CISM (Hughes et al.) — collaboration 1nitiated.



Key Usage Statistics

« Online database of Runs on Requests

— Number of runs submitted: 500 over 3 years

- Web site statistics for 2004 e G e
Dormains/Countries . _ Hits

-1 0,000 hits/month ®=  Usa Educational edu 1000 1716
E U=A Government gov 529 a0l

— 420 unique visitors/month ba Cecch Republi 2 493 017
@ network net 491 855

. . . @ Commercial Com 348 405

- 1 ,500 Vlsuallzatlon requeStS/mO == Denmark dle 193 27
B Lsa Military miil 192 264

% United Kingdam ks 40 a0

B Bulgaria bg 30 a4z

. ll Belgium be 29 46

¢ Internatlonal resource @ Mon-Profit Organizations org 22 29
: Argentina ar 19 34

#= Finland fi 13 29

Bl 1taly it 1z 21

® Japan ip 10 20

. Germany de 3 13



Transition to Ops: V&V and Metrics

Decision makers and operational agencies need model
evaluations

- Science-based validation: Compare model output to
measurements for select events, detailed analysis

- Metrics studies: Repeatable comparison between model output
and measurements, ‘“one number”’

Need to be blind studies, performed by independent agent
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Future Plans

Support NSWP, Living With a Star, DoD Space Weather
Transition Plan

— Support and undertake R&D for advanced space weather models
Establish closer collaborations with model owners
CCMC participation in education

— AFIT graduate students
— USAF Academy

Expand strong service to (international) research community
— Increase solar and heliospheric model contingent
Provide expanded, independent model evaluations
— Work with researchers and operators to identify suitable metrics
Continue and expand model transfer to operational agencies
Looking for new users and for user feedback




