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NICT Real-time Space Environment Simulator

Temporary storage
2006/3~present

Solar wind | resmm
model

Every 10 min (—>~2 min)

Solar wind data """, Input
(ACE satellite ) ik (Potent_la.l,
: i | Real-time magnetospheric model Conductivity)
feedback | i | [NICT Web page] A4
Thermosphere-

lonosphere model




Thermosphere-lonosphere Model
i for Real-time Simulation

Spherical Coordinate (Altitude-Latitude- Longitude)
Altitude Domain:

0 <z <600 km for thermosphere

0 <z <3000 km for 1onosphere

Grid size:
10 ~ 100 km in Altitude
1" in Latitude (180 points)
5 in Longitude (72 points)




:| Neutral Atmosphere Model

Nonhydrostatic compressible fluid model
Single fluid (JO]+[N,]+[O,])
Perturbation from the basic state is solved.

Basic state of the atmosphere is taken from
empirical models (MSIS, HWM)
Composition equation (O, N,, O, )




| lonospheric Model

lonic Species : N,*, O,*, NO*, O*, H*
Continuity and momentum equations (Diffusion

along magnetic field lines, ExB drift
perpendicular to magnetic field )

Simplified energy equations for ion and electron
Dipole magnetic field (dipole axis=rotational
axis)

No 1onospheric dynamo effects




Real-time
Magnetospheric
Simulation
Model

at NICT

(2006/04/05)



IONOSPHERE NMF2 (log cm-3) 2006/04/04 00h 05m 17s
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Maximum velocity = 418.1 m/s

Calculated NmF2 electron density and ion velocity at z=300 km.
Top is dayside.



THERMOSPHERE at 300 km 2006/04/04 00h 20m 15s
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Maximum velocity = 245.9 m/s

Calculated mass density change and horizontal neutral
wind perturbation at z=300 km. Top Is dayside.
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IONOSPHERE TEC 2006/04/05 0Ch 05m 17s
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Maximum velocity = 1401.8 m/s

Calculated TEC deviation and ion velocity at z=300 km.
Top is dayside.

Delta-TEC (TEC Unit)



Comparison with GPS/TEC data
April 3-5, 2006

Real-time GPS/TEC data (~33 "N, Japan) produced by NICT
April 3 April 4 April 5
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Comparison with ionosonde data (foF2)
April 4-6, 2006 at Kokubunji, Tokyo

[NICT Space Weather homepage]

QuickTimey ¢C2
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QuickTimey C2

TIFFAialekC»CpAj ELIEEVEGEOEAEA
\_ C,‘T""C,‘i%ESENE‘EEC}%&@C}EC}?C%Q...(;O'l'Kév(;-(;I]AB
foF2 at Kokubuniji
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