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3-D web-based services of real-time global-MHD simulation at NICT
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Many satellites for communication networks and scientific observation are launched in the vicinity of the Earth (geo-space).
The electromagnetic (EM) environments around the spacecraft are always influenced by the solar wind flowing from the Sun an
induced electromagnetic fields. They occasionally cause various troubles or damages, such as electrification and interference,
spacecraft in this region. It is important to forecast the geo-space EM environments as well as the ground weather forecasting.

Owing to the recent remarkable progresses of computer technologies, numerical simulations have become powerful resear
methods in the solar-terrestrial physics. For the necessity of space weather forecasting, NICT (The National Institute of In-
formation and Communications Technology) has developed a real-time global MHD simulation system to study solar wind-
magnetosphere-ionosphere couplings, which has been performed on a supercomputer SX-8. The real-time solar wind paramet
from the ACE spacecraft at every one minute are adopted as boundary conditions for the simulation. Simulation results (2-C
plots) are updated every 1 minute on the NICT website. However, 3D visualization of simulation results is indispensable to
understand phenomenon and forecast space weather more accurately.

In the present study, we develop a real-time 3D visualization system of the global MHD simulations. The 3-D visualization
of simulation results are updated every 20 minutes in the following formats: (1) Magnetic field lines, (2) Iso-surface of pressure
magnetosphere and (3) Iso-lines of conductivity and orthogonal plane of potential in the ionosphere.

A 3-D viewer application working on Internet Explorer browser (ActiveX) is implemented, which is developed on the AVS/Expre:
Numerical data are saved in the HDF5 format every 1 minute. Users can easily search, retrieve and plot past simulation resul
(3D visualization data and numerical data) by using the STARS (Solar-terrestrial data Analysis and Reference System). Th
STARS is a data analysis system for satellite and ground-based observation data for solar-terrestrial physics.

In this study, we demonstrate the real-time 3D visualization system of global MHD simulation for space weather forecasting.
Our understandings and techniques of the space weather forecasting will progress by accumulating 3D simulation data in th
STARS database.

obobOoobooobooobboooobooobooooooboobooooobooooobOooboOoooboOooDo
uobooboboooobooooboooooooobooobooboooooobooboobooboooooooboOoon
gooooooboooobobooooooooooooboooooboooboooobbOoboobDobobogDboobDOoo

obooooooooobobobooooooobobooboooooobooooboobobobobobooobDoboOooboOoon
ocoooooooooooobooooooOooO0oooboo0 1goboooooo0ooboooooboooDbooboooo
OcooMHDOOOOOODOOOOOOOOOOOOOOODOOOOODOODOODOOOOOOACEOODOOOOO
ocooooooobooooooooooooooooooDobO 10000DbObO00bObO0oooOObOOoobOboOooDoOooo
O0000000D0ODODODODODODODODODODOD 200000000000000000 WebOOOOOOOOOOOOO
0000000000002D000000 dawn-duskl 00 0000000000003 0000000000000
oboooooboooooobooon

ooooooooooooooooooMMHADOODDOOCOOODOOO300O0O0DOOOOOOOOOODDOODO
goooooo@)ooooooo0oo MFOO(2)UO 300000000 LOODODOOOOOOOOOOOOOD 3
000000000000 00000000O0003000000000WebO OO ODOOOOODOOOOODOODOO
goooobooboooobobobooogooboo

300000000 0ooo00ooOo0ooDoO0OoO0O HORSOOOODODDODOGFAODD 30000DDO0ODODO
00000 STARSODODOOOOOOOOOO0O0ODODOO00 STARSJOOOOooooooooooooooboooo
gbobooboboobooboooobooboooobobooooboboooboOoboooobobooonog

boboobobooboobooooboboooobobooobooboboooooboOooonoo



