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CCMC Goals

e Facilitate community research and education

— provide access to modern space research models
— on-line visualization & analysis tools

e Address national space weather needs, and support NASA

robotic mission

— model validation & metric studies
— real-time runs

— space weather forecasting tools




CCMC Models Cover Entire Domain
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Global lonosphere/Thermosphere Models
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Access to the Models at CCMC

* request model runs

* visualize the results on the web interface
* timeseries outputs

* movies on request

e extensive database of simulation results




Online Interactive Visualizations

2006 AGU Storm (12.14.12:00-12.16.00:00) : TIE-GCM
(Run# CCMC_AGUSTORM_020810_IT)
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Model-Observation Comparison

2006 AGU Storm (12.14.12:00-12.16.00:00)

Electron density along the
NmF2 and hmF2 : USU-GAIM CHAMP trajectory : CTIPe

NmF2 from observatory file: Millstone_Hill_NmF2.2006.348.¢ HmF2 from observatory file: Millstone_Hill.HmF2.2006.348, Eden from ObSCfVO'.Ofy file: CHAMP_ Eden.2006.348.dal
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ISWA (Integrated Space Weather Analysis) system
: a web-based dissemination system (http://iswa.gsfc.nasa.gov)
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Soon to be hosted Models at CCMC

1. PBMOD: lonosphere Scintillation model, J. Retterer, AFRL

AFRL Electron density (Log,,(Ne[cm?]), and Growth rate (Haerendel - Sultan)
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2. GITM: Global lonosphere—Thermosphere Model, part of of the
Space Weather Modeling Framework (SWMF), A. Ridley et al.,
University of Michigan

3. SAMI3: SAMI is Another Model of the lonosphere, J. Huba et al., NRL




CEDAR ETI Challenge

Goals :

to help to evaluate the current state of the IT models

to track model improvements over time

to facilitate interaction between research and operation
communities

to facilitate collaboration between modelers and between
research communities




Challenge Setup : Events

GEM storms

E.2006.348: 2006/12/14 (doy 348) 12:00 UT - 12/16 (doy 350) 00:00 UT (Kp_max = 8)
E.2001.243: 2001/08/31 (doy 243) 00:00 UT - 09/01 (doy 244) 00:00 UT (Kp_max = 4)
E.2005.243: 2005/08/31 (doy 243) 10:00 UT - 09/01 (doy 244) 12:00 UT (Kp_max = 7)

Year of incoherent scatter radar (ISR) observations from 2007/03/01 (doy 060) —
2008/03/31 (doy 091)

Moderate storms

E.2007.091: 2007/04/01 (doy 091) 00:00 UT - 04/02 (doy 092) 12:00 UT (Kp_max = 5)
E.2007.142: 2007/05/22 (doy 142) 12:00 UT - 05/25 (doy 145) 00:00 UT (Kp_max = 5.7)
E.2008.059: 2008/02/28 (doy 059) 12:00 UT - 03/01 (doy 061) 12:00 UT (Kp_max = 5.3)

Quiet periods

E.2007.079: 2007/03/20 (doy 079) 00:00 UT - 03/22 (doy 081) 00:00 UT (Kp_max = 0.7)
E.2007.190: 2007/07/09 (doy 190) 00:00 UT - 07/10 (doy 191) 00:00 UT (Kp_max = 0.3)

F.2007.341: 2007/12/07 (doy 341) 00:00 UT - 12/09 (doy 343) 00:00 UT (Kp_max = 1.0)




Challenge Setup : Physical Parameters

Vertical and horizontal drifts at Jicamarca (VperpN and VperpE)
* Neutral density at CHAMP orbit (Nden)

* Electron density at CHAMP orbit (Eden)

* NmF2 from LEO satellites (CHAMP and COSMIC) and ISRs

e HmMF2 from LEO satellites (CHAMP and COSMIC) and ISRs
Millstone Hill (42.62 N, 288.51 E)

EISCAT Svalbard (78.09 N, 16.02 E)

Poker Flat (65.13 N, 212.53 E)

Sondrestrom (66.99 N, 309.05 E)

* Global TEC




HmF2 : E.2006.348

HmF2 from observatory file: Millstone_Hill.LHmF2.2006.348.dot
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How to compare model results ?




Metrics

Examples

Metrics based on RMS

Model Skill Score :

( B Model Score
Reference Model Score

Model Score against the observation :

\/E (X g = Xppoa)”

N

Reference Model : IRI-2007

> 0 : better than reference model,
< 0 : worse than reference model

Metrics based on ratio of the
difference between maximum
and minimum values during an
event:

('xmod )max - ('xnwd )min

(xobs)max - (xObS)min

> 1 : over estimate,
< 1:under estimate




Dependence on Geomagnetic Activity and Metrics

Skill Score

RMS Metrics
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Ne : Dependence on Latitude

Skill Score

Electron Densﬂy (|Iat| < 50°)
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Outlook

* Broad range of ITM models are available to anyone.
http://ccmc.gsfc.nasa.gov

* CCMC has unique experience in running models in real time.

* CCMC space weather tools based on real time runs support NASA robotic missions.
http://iswa.gsfc.nasa.gov

* CCMC expands V&V activity.

e CCMC supports GEM & CEDAR modeling challenges and facilitates joint GEM-CEDAR
model validation project.

* You are invited to CETI workshop on Friday 10:30-12:30.




Thank you !




