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Development of a high-resolution atmosphere-ionosphere coupled model - Current statt
and problems
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We have been developing an atmosphere-ionosphere coupled model called GAIA (Ground-to-topside model of Atmospher
and lonosphere for Aeronomy). The model seamlessly includes the ionosphere and the whole neutral atmosphere from tt
troposphere up to the thermosphere. The ionosphere and the neutral atmosphere are self-consistently coupled with each ot
through collisions, chemical reactions, and electrodynamic processes. Using GAIA, various phenomena in the upper atmosphe
caused by energy input from space as well as atmospheric waves from the lower atmosphere have been reproduced and analy:
It is expected that the model will become a useful tool for space weather research and forecast. The present version of tf
model has a spatial resolution of about one degree horizontally and about 10 km vertically. However, accuracy of the preser
model is not enough to reproduce phenomena important to space weather such as mesoscale atmospheric/ionospheric wa
plasma bubbles, and SED (Storm Enhanced Density). To raise the accuracy of GAIA, we are remodeling the code by revisin
coordinate/grid system, numerical schemes, physical and chemical parameters, and momentum and energy equations. We &
plan to include the plasmasphere and coupling of the magnetosphere. In addition, we are proceeding with parallelization of th
code and visualization of simulation results. We will report current status of GAIA and discuss outstanding problems with the
next-generation GAIA model.

googoooboobooobobbododoooooobooboboobbbooodoooLobLD bbb bbb L
0000000000000 0O0000-00000000 (GAIA: Ground-to-topside model of Atmosphere and lonosphere
forAeronomy)J 000000000000 O00O0OODOOOO00ODOOOO00O0OODOOOO0OODOOOOO0OODOOO
o0o0ooOobO0bOOo0o0O0obO0obO0bOobO0oOO0oOO0DbDO0O0ObO0OO00bDO0ODObDOUODOOOODODOO GAIAODO
00000000 100000000 10kmI000O0O0O0O0O0O0O00000000000000000000000
goodooobbooboboooooooooobobooboboboobodoLDDb bbb L b Lo
00 00SED (Storm Enhanced Density) 0 0 0 0 00 0000000000000 O000O0ODODOOOO0O0OGAIAODO
goooooboooobbobobboobobooobD0oobobDoLDoooUb oo UobDobOoo
oboboooooboobuoooboboboboooooobobobD0o0b0bobobDobDooobDooOoboOobo
o00o0oOobOO0bOOoO0oOO0DbOO0bOO0o0oO00Oo0bO0o0OO00oDOU0D0O0ObD GAAODODOODOODbDOobOOOooOoDbOoDbo
gooobbbbooooobooboobog



