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Recent Activities at Space 
Environment Center

Joseph M. Kunches
Chief, Space Weather Operations

NOAA Space Environment Center
Boulder, Colorado USA

SWENET: Space Weather European Network
3-5 November 2003, ESTEC, Noordwijk

Outline

• Political Turmoil
• Recent Space Weather!!!
• Recent Verification Update
• New Operational Model – STORM
• SEC move to the National Weather Service
• Customer Feedback

Solar observation. - The "Atmospheric" in NOAA does not extend to the 
astral.  Absolutely no funds are provided for solar observation. Such 
activities are rightly the bailiwick of the National Aeronautics and Space 
Administration and the Air Force.
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Major power 
outage hits New 
York, other large 
cities
Thursday, August 14, 2003 Posted: 11:45 PM EDT (0345 GMT)

The Upper West Side of Manhattan 
is seen from Weehawken, New 
Jersey 

NEW YORK (CNN) --Power began to 
flicker on late Thursday evening, 
hours after a major power outage 
struck simultaneously across 
dozens of cities in the eastern United 
States and Canada.

By 11 p.m. in New Jersey, power had 
been restored to all but 250,000 of the 
nearly 1 million customers who had 
been in the dark since just after 4 p.m., 
a spokeswoman for Public Service 
Energy and Gas said. 

18 Aug 2003 G4 (Severe) Geomagnetic Storm18 Aug 2003 G4 (Severe) Geomagnetic Storm

Geomagnetic Alerts and Warnings issued 
to over 500 customers -

Government

NASA
FAA

US Nuclear Reg Commission
NOAA/NESDIS/SOCC

U.S. Department of Energy
ITS

NIST
more…

Transportation

Virgin Atlantic Airways Ltd
United Airlines

Oakland Oceanic Air Traffic Control Ctr
AMTRAK
FAA/ATC
more…

Communications/Nav/GPS

SES-Americom
Johnson, Frank & Associates, Inc.

AT&T Sat Comm Ops
AT&T Network Operations Ctr

COMSAT General Corp
GE Americom

ARINC
INTELSAT

more…

Space Operations

NASA/SRAG
European Space Agency
Canadian Space Agency

Lockheed Martin Missiles and Space
Space Systems/Loral

Hughes Space & Comm
Boeing Space Station

more…

Electric Power

Electric Research & Management      
New York Independent System Operator

Deer Lake Power  
Bonneville Power Administration
American Transmission Company
Virginia Electric Power Company

more…
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18 Aug 2003 G4 (Severe) Geomagnetic Storm 18 Aug 2003 G4 (Severe) Geomagnetic Storm –– ACE EPAMACE EPAM

Solar eruption occurred
on 14 Aug

Large mass ejection
impacts ACE on 17 Aug

ACE  Electron, Proton, and Alpha Monitor (EPAM) 

- The enhancements in the low energy protons alerted forecasters to the strong  
possibility of an Earthbound coronal mass ejection, over 24 hours in advance!

- The magnitude of the enhancement suggested a strong magnetic storm was possible.    

18 Aug 2003 G4 (Severe) Geomagnetic Storm 18 Aug 2003 G4 (Severe) Geomagnetic Storm –– ACE SWEPAMACE SWEPAM
The mass ejection impacts ACE on 17 Aug/1340Z – almost 66 hours after the eruption on the sun.

Measurements at L1 provide 30-45 minutes leadtime before
the mass ejection impacts the Earth’s magnetic field, but interplanetary magnetic field 

information will determine which warnings should be issued.

18 Aug 2003 G4 (Severe) Geomagnetic Storm 18 Aug 2003 G4 (Severe) Geomagnetic Storm –– ACE MagACE Mag

Strong magnetic field measurements at ACE alert forecasters 
to potentially severe geomagnetic storming.

The Magnetic Field Instrument  (MAG)

- Forecasters wait for “rotation”, then issue K6 warning at 18/0439Z to over 400 customers.

- K6 occurs at 18/0641Z – 2:02 Hours Leadtime!
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hours from UT = 00:00, May 23, 2000
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RMSE IRI2000

RMSE IRI95

IRI2000 (with STORM )

Statistical Comparison
average RMSE per storm (2000 - 2001)
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M Flare Forecast Reliability


