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(EREERARDET) )
PR XNBEDOER

A new 3-dimensional coupled model of the global thermosphere, ionosphere and
plasmasphere has been developed, with the main focus of understanding the
importance of the ion-drag processes between the neutral and ionized species, and the
upper atmospheric response to geomagnetic storms.

What we have done in this study is to couple the low- and mid-latitude
ionosphere/plasmasphere model [Watanabe et al., 1995] to the global thermosphere
model [Fuller-Rowell and Rees, 1980] and the high-and mid-latitude ' ionosphere
model [Quegan et al., 1982]. |

By incorporating the low- and mid-latitude ionosphere and plasmasphere, the model
has become able to self-consistently solve the global ionosphere and thermosphere.

In geomagnetically quiet. conditions, the model demonstrated the general observed
structures of the global ionosphere-thermosphere. The comparison between the model
results and satellite observations showed that the ion-drag processes play a significant
role in thé zonal momentum balance and superrotation of the Earth's upper atmosphere
at equatorial latitude. Furthermore, our results suggest that ion-drag in the direction
parallel to the field-lines, in the vicinity of a pronounced Equatorial Ionization
Anomaly, has an impact on interpreting the observed latitudinal structure of the

equatorial neutral temperature. The results suggest that it is important to consider the

3-dimensional behavior of the ion drag process.



The model has also been applied to addressing the challenge of understanding the
response of the coupled ionosphere-thermosphere system to geomagnetic storms. The
storm-time simulations demonstrate that the neutral atmospheric disturbances
propagate to lower latitudes with strong LT dependences. The propagation properties
are controlled by ion-drag, representing one of the key interaction processes between
the neutral and ionized species, and are determined by both the plasma density and
drift. At the same time, the plasma density and drift respond to the altered
electrodynamics, as well as the neutral atmospheric disturbances. Changes in ion-drag
affect the global propagation of the neutral atmospheric disturbances and the
establishment, and temporal evolution, of the global circulation.

It is demonstrated that coupled thermosphere-ionosphere-plasmasphere models are
valuable in order to understand the dynamic and energetic coupling between the
Earth’s neutral and plasma environment, during both quiet and disturbed geomagnetic

conditions.
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BYRCI2DONH 5. MEERIAMEEERC LTRSS, BB F ERICR
EHEME F BTRIERISZN L -ERANEEMERSEEE 25, (2) &E 100kn
~120km IZER T NAZBHIL, BB FROBREEEIIEFIIRENZDICHIRICHS
TRREHAIBEBIIREINS. LMo T, BAE - BEEEZESIILR0ICLE 3 KTHEEL
LTRZADHENDHS. (3)EE 120kn LA LTI, BERSOESIIRIEICHRE S N/-ES)
295, BOBRICFETRAFMTIIERAK EFHERKOBEB RIZCL O HEOEEXEIFST
5. BT, BAOBOBEZENKEIGE BAMIFERFATETOMRIIEE 25, DB
TRCEELDAMTIIBHMAIIBEIRICHEEINTNS DI, FHRKETTIITD
FHZHX EEEN—RIZEL S, HXhEENAKELZPEET, PHREIBEAENSD
1FHNEZTE. OAFRAPHERGINIRB AR - BEEAKOEHICEST
FBICHETHS. V1A HANITIAEE - BECEHKETS. LEA-T, #
B - BEEEESIIREY, KBEE, FHEEERH 2. (D ATEHETBRINZBA
il L TORKURERIRABRITFEITRAA CRAMNERL T3, @) BEFERICE
ETHHBAKDA—/\—O0—F—2 a3 RBAFAHAREERTH 5. 9 4—0 5 fEE
TRELEZENEK - GRMEEHBEEILOD - BREANOGRE - BEICT A NIk ER
EEELH5Z5. (IOEFY BT Y E2EELE - RETE3EXETINVEFHEELR
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CORRIT, ABREMEONYE BA¥ZMAL 2T TEL, FHRLAFHRTHEAT
ZEDHETU I EERIVZHOT, HMERBERFSHICAZLEREL 2D EEH
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