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Real — Time CTIPe Run

There is a big difference between a research model and its operational
version

- solution for all possible conditions
- no human intervention allowed for normal operation
- all necessary decisions are premade

- handle computer reboots

- dynamic handling of no input data conditions

Wrong results may be OK if
- one knows when and where
- one knows how wrong



Near Real Time CTIPe

+ Plots
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THE SYSTEM

UV and EUV Radiation Particles and Fields

Radiative Cooling

Tides and Gravity Waves




Real-Time CTIPe Run

- Housekeeping scripts
- create year and monthly directories
- create daily netCDF files
- create the next day startup file
- keep track of finished day runs and zip older files

- Run model one day at a time in 10 min increments
- write to netCDF
- write to logfile

- Pearl script to prepare 10 minutes of input
- F10.7 for UV&EUV heating and ionization
- SW for convection E-fields and particles
- 24 h average Kp for NO cooling

- Graphics scripts
- update plots
- move plots to web page
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January 9-10, 1997

Northward E: IS radar at Sondrestrom, Greenland (66.99N, 50.95W)
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Particles and Fields

E-field patterns are statistical and consequently smooth
Conductivity calculations are based on statistical precipitation patterns
that are extrapolated from one orbit insitu measurements

=> Joule heating calculations based on statistical patterns have large
uncertainties:
50% globally
factor of ten locally

Important for global circulation, neutral composition, and electrodynamical
processes



NRLEUV Spectra
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Energy Deposition
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Solar EUV Heating

We use a proxy (F10.7) for the solar flux.

F10.7 correlates well with the solar flux over long time scales but not
so well over short time scales.

The use of a proxy combined with uncertainties in heating
efficiencies combine to produce uncertainties of at least 50% in the
thermosphere heating.

Chemical heat transport complicates the picture even more.

Important for global dynamics and electrodynamics



CTIFe — MNmF2

2010—-10-04T19:50:00

http://helios.swpc.noaa.gov/ctipe/NmF2.html



CTIFe — TEL Alaska

2010—10-04T19:50:00

http://helios.swpc.noaa.gov/ctipe/TEC_Alaska.html



CTIPe Validation
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CTIPe lonosonde data comparison
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NASA Space Station Support

CCMC operational run of CTIPe
- Complement station sensors
- Plasma hazard management
- Charging prediction
- Discharging
- Drag






Negative lonospheric Storm Tracks
of Low O/N,

a1 237 05:40:43

Geospace Mission Definition Team Report



TEC above the CHAMP satellite altitude of 400 km on October 30, 2003
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Highly Enhanced Total Electron Content and GPS
Phase Fluctuations During October 30, 2003 Storm
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ACTUAL SATCOM MESSAGES

SATCOM MESSAGE ERRORS
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Geomagnetic Storm of 31 March 2001
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