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“A multi-agency partnership to enable,

support, and perform the research and
development for next generation space
science and space weather models”
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Background: Charter

Employ scientific research models to accomplish Space
Weather objectives

Work with the research community to generate 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

Improve model performance through coupling

Deliver science- and metrics-tested models to Rapid
Prototyping Centers for Space Weather Applications
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Background: Recent Accomplishments

2001

- NSF/AFOSR “startup” Beowulf on-line

- Runs-on-request available, supported summer school and thesis work

- Magnetospheric metrics study evaluation

- BATSRUS delivered to SMC

- 3 models added to CCMC

- CCMC workshop at the MHPCC (ops and research input)

2002

- Polar cap current/electric field model (SEC request, endorsed by SMC)
- Initiated routine metrics study

- 64 node NSF/AFOSR Beowulf in use

- 128 node AF/XOW Beowulf on order

- Hosted Space Environment Modeling Workshop

- Real-time pages for global MHD and polar cap potential (experimental)
- New features for RoR, and for user interface
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CCMC Functions: Research Support
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testing
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Now available for

- BATSRUS

- UCLA MHD

- SAMI2 ionospheric model
- Fok ring current model

- Weimer Polar Cap model
- CTIP ionos. model (soon)

Figure: Simulation of the Solar Wind flow around the Earth.
Model: BATSRUS
Run: Movember 6, 2001 event

Update Plaf t| Lipdate Fio? will update (generate) the plot with the chasen time and plot parameters below.

This will take some time (typically 10-30s) as data is read in and processed.
# Choose data time: Plot Options:
02:00:00 W Exclude region around Earth up to |6 Rp

Show simulation grid (disabled with 3D-Surface)
Change time by moving

. W Interpolate data onto equidistant grid
I —1 cutput favailable with AD-Surface and Vector: recommended for nlot —

o er @ 2
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CCMC

|

Runs on Request

» Runs on Request Submission

| SUEMISSION PROCEDURE

Flease rewiev - before mitating the subrssion.

- SWINPUT DATA FILE FORMAT
. If you are requesting a run with time- dependent inflow boundary conditions, please prepare the Solar Wind {(3W)
| input data file in specihed ASCIT format before intating the subrmission.

To mitate the request submission chck on "Submat Bequest” button below,

# Submit Request

» Simulations Results

These mins are provided for the space sclence comrumity. If results from these mns are nsed in & scientfic publicanon,
we request that the anthors acknowledge the CCMC and the ongnators of the computatonal model.

s Viewr Simulation Results
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Runs On Request: New Features.

Dipole Tilt Effects Studies Support:
- Simulations of Real Events: Dipole Tilt Consistent With Real Time.

- Simulations With Modeled Conditions: — < pele Titin The 272 Flane:

20 _l| deg.

Support For Studies of Ionospheric Conductance Effects:
- Choice of Conductance Model: Uniform, Auroral, CTIM (UCLA-GGCM)

Magnetopause, Shock, Cusp Studies Support:

- Simulations with high resolution grid (0.25 Re) in
magnetopause/shock/cusp area available on special request.

Event Studies Support:
- Simulations of real events with time varying SW conditions up to
12 hours of real time.
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New User Interface Features
A NSE one R

Space Environment i X0 X, vl-’-l Range: -255 .33 K=constant _?_—111
Modeling ¥ orlishop
= Commumity Survey ¥, |10 Y, |40 Range: -48 .. 48 Y=constant (4 |0
Mission — — -
U — £y |10 Zo |10 Range: -48 . 48 £ =constant i
Steering Committee Reset Fun’nl Fezet Forrm will reset changes to the defavlts specified by the previous mon of this script.

GSFC Staff

| Update Plntl Updoze Floz will update {generate) the plot with the chosen dme and plot parameters abowve.

 List Data | At positons specified:  enter posidons in X,%,Z as comrna- separated lsts.

Presentations and
Publications

Space Weather Models

Global MHD Models X positions:| {1, 0, 0

Stnmulation Results

Latest Results % positdons: |5, 7.5, 10

®  Experimental Z positdons: |02, 0.3, 0.4

Real - tive BATSRUS

simdation i List Data from plot: 2D plots (Contovr, Wector, ...): equidistant 31231 - element grid in selected cut plane
= Experivuvental Feal - time inePlot: data alone lin

Polar Cap Potential LinePlot: data along line

= April 17, 2002 event

= Nowve 2001 Event

# Data printout from CCMC-simulation:
Bams on Bequest # Data type: EBATSRUS refined ¥o IDL
# Bun name: 0 Sibeck 061401 By=0, Bz=10, T=8.EeV
Submit Model # Date. time: 0 1 0 00:00:00
. # Output data: field with 31x3l= 961 elements
Space Weather Metrics [ IR v z N ¥x Bz
Study 7.000 0.000 -10.00 27.55 -17§.1 27.56
7.233 0.000 -10.00 28 .21 -178.7 27 &7
CCMC MHPCC 7.467 0.000 -10.00 28.91 -179.0 27.80
Workshop T.700 0.000 -10.00 29 58 -179. 5 27 94
7.833 0.000 -10.00 30,17 -180.6 28.00
§. 167 0.000 -10.00 30,75 -181.7 28 04
§.400 0.000 -10.00 31.28 -182.5 28.08
RRIT N oNNMN -An nn M oRR 184 T 9R N4d
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New User Interface Features
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Figure : Sirmlation of the Solar Wind flow around the Earth.
Model: BATSRUS
Run: Brian Anderson 041102 3

| Update Pln:ntl ] ] .
Updoze Floz will update {generate) the plot with the chosen dme and plot parameters below.

This will take some time (typically 10-30s) as data is read in and processed.

4 Choose data time: Flot Options:
023000 % Exclude region arouwnd Ezvth vp to & By



k Simulations With Modeled Conditions

FMumber of Funs Listed: 39

Sort The List by [Eey Word] [Run Date] [Model] [IMF Clock Angle] [IMF Magitude ] [IMF Ez] [IMF Ey] [SW Density] [Dipole Tilt] [Name of Bun Originator
Dipole ol
IMF Tﬂli i T (in
Fun Fuomber Key Words Bl Clock B, B‘r’ B, Wy VV Wy I Ternp. - Ifodel
H-7
Angle Plane) GBE
Flane)
[0T) deg [oT] [uT] [oT] [kwis] [hads] [kas] [em-?] (K] ([eV])  deg  deg
G Z 041302 2 By = Bz 6l 3 2 g 3 -400 0 Q 40 1820007157 0 a BATERUS
CISM SwwnmerSchool 070601 4 I8k Project? 1 0 0 0 1 1000 0 ] a0 2321000207 0 0 BATSRUS
G Z 041302 1 By = Bz 1187 2066 4 -10 -5 -400 0 Q 20 1820007157 0 a BATERUS
Erian_Anderson 050702 1 Stable ThF 653 Ada -7 -49 338 -ERn 0 0 M7 18200057 0 0 BATSEUS
CISM SwnmerSchool 070501 2 CIEk Q EATERIUE

Global MHD Simulation Results

e List Simmlations of Real Events

# List Simmlations With Modeled Conditions
s List Runs on Rerquest

Saa:rchl Database For The Strang | [Storm

P Simulations of Real Events ]

Fhumber of Buns Listed: 21

Sort The List by [Key Word] [Event Date] [Model] [Dipole Tilt at Start]

. . DCripole Tilt

Event Crate ?{f&n’&gﬂﬂ:ﬂv@[ﬂ FWMDJ Key Words  Iodel I‘:’d;rdsﬁn ;_%]nidaﬁnn g;s:x?zi g;z:xizi gflar}fa_:l Z';t

Lewel Input Catpur Start

ur ur deg deg

April 17 2002 200204417 10:45 200204417 22:45 Storm BATERUS vr 42 0 GEM 33k 10.49
November 6 2001 200141106 01:00 20011106 02:30 Storin BATSRUS wi 07 0 G3M 33k -22.73
October 22 2001 2001410422 12:00 2001410722 17:00 UCLA-GGCM 21-1 0 GEM G3E -7.84
March 31 2001 2001/03/31 04:30 2001/03/31 08:00 Storim BATSRUS wi 07 2 G3M 33k =75
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Visualization tools: IDL-based, OpenDx-based

her Explorer z

collab. with M.”
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Operational agencies (RPCs) 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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CCMC Functions: Model validation - example

Polar Cap Area [m?]

15 Bastille Day Event i
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UT, July 15, 2000
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lonospheric Electric Potentiol  02/28,/02 20:14 UT
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Ionospheric electric potential obtained from the Weimer 2000 polar cap model.
Experimental real time page at http://ccmce.gsfc.nasa.gov/
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CCMC Functions: Model evaluations - Metrics

Results Averaged Over 10 Stations

+ou (THL SVS UPN GDH STF GHB FHB NAQ NRD SLO)
= Skill Score
:490 - ] 04 + 5.0 mho
oot . T 0.3 s * e = 7.5 mho
hour X - .
S | ——3 | o 02 P 10.0 mho
... IFHB Station Day 1 : S . X
: Storm day | | ® 0.1 < 12.5 mho
200 — l k ra W1 .
= afi *{"-,'kn-lf ' \r!l ity 0 i i x magnetc
o A A I : 5 otentia
—z00 :— m |' J - _01 0 ; 2 4 () p
—400F .
- : Storm day ~ DaY
hour

, ...establish absolute measure of model
ground magnetic measurements

magnetic perturbations from model (10 mho) performance
magnetic perturbations from model (5 mho)
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Experimental real time page at:

http://ccmce.gsfc.nasa.gov/cgi-bin/BATSRUSpred.cgi
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Future Plans

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

— CCMC supports and undertakes the R&D for advanced space weather
prediction models

— CCMC remains a multi-agency partnership

Provide expanded, independent model evaluations
— Model evaluations are both science-based, and metrics-based

Provide strong service to research community

— Runs-on-request support using modern space environment models
— Access to model output tailored to researcher needs

Expand scope and service
— Cover Sun-to-Mud
— Runs-on-request for testing and utility w. additional models
— Expand model evaluations, coordinate with ops and research
— Continue and expand model delivery to RPCs

Collaborate with CISM




LENA Data Compared With

Community use of CCMC models CCMC Simulation Results
Magnetosheath Charge Exchange
(example) 2.5 keV Simulation Results

*Run requested for March 31, 2001 storm

Spin Angle

*Magnetosheath densities and temperatures
used for charge exchange calculations

*Results of line-of-sight integrations compared
to IMAGE/LENA observations

Spin Angle

log Cnd Rate [Hz]

*Model provided analysis tool to researchers

*Analysis/comparison reveal model quality

Spin Angle

log [#cmzar ke s}

plot courtesy M. Collier

UT on 31 March 2001 (day 90)



