R0O05-P050 O O : Poster O0:110 20

IMAGE FUV O SuperDARNO O OO OOODOOOOOOOO

#00 OO0 [1; 00 OO0 [1; 00 0O [2]
[1000;[21000

Deriving Joule heating rate in the polar region from IMAGE/FUV and SuperDARN
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In the past studies, it has been tried to model the currents and the Joule heating rate in the polar ionosphere from a set
observations. However, the availability of the convection electric field and the conductance used for the modeling is not alway:
perfect in time and space due to several limitations in the observations. Hence, the temporal evolution of the response of th
ionosphere-thermosphere system to the energy input from the magnetosphere has not been understood well; thus, there still e;
several unclarified issues.

In this paper, we established a method for deriving a global map of the Joule heating rate by combining the Pedersen and He
conductivities as estimated from the global UV auroral observations of the IMAGE spacecraft and the convection electric field as
obtained from Super Dual Auroral Radar Network (SuperDARN). To test the procedure, we estimated the Joule heating rate fo
two auroral substorm events identified from the IMAGE spacecraft observations on September 25, 2001 and January 12, 200
and discuss its temporal evolution in detail.

As a result, it was found that there is no remarkable difference in the Joule heating rate between regions of high (due tc
the auroral substorm) and low conductivities. This implies that the Joule heating rate depends more on the convection electri
field than on the conductance. In particular, during the event on September 25, 2001, when an auroral substorm occurred in
large area in the nightside, the significant enhancement of the Joule heating rate was not seen within the auroral bulges. TF
suggests that the convection electric field decreases in the regions of bright auroral activity and then the Joule heading rate do
not increase in the auroral bulges. In the presentation, the derived temporal evolution of the Joule heating rate will be compare
with observations of the neutral mass density anomalies in terms of the heating of the thermosphere caused by auroral substorr
In addition to the estimation of the Joule heating rate, field-aligned currents (FAC) will also be derived from the IMAGE/FUV
and SuperDARN observations and their temporal evolution will be discussed in the framework of magnetosphere-ionospher
coupling system.

000000000000 0000000000O0000O00000000O00LO0U0DOO0DULOODOOOUOoOOn
0000000000 0O000000000000000U0Oo00C0O00Oo0U0COUOOUOO0OUDOOUDOOUOOUo
0000o0o0o000ooOo00ooOo000oOoOo0o00oOOoO0O00OOO0O00DOOoOOoOUOoOOOoOOoo
0000000000 o0o0oDo0oDoooooooooo0o00o0o0oo0oDo0oDo0oo00oDo0OIMAGE OO
gooooooooobobobooobooboboooodoooooobbbLbb bbb Uo o
0O 0O 0O 00O Super Dual Auroral Radar Network: SuperDARN 0 0 0 0000000000000 D0OO0O00O00OODOOO
0000000000000 00000000000U00O000DO0000O0U0O0U0O0O0O0UOOOOOO IMAGE
00o000o00o00oO00o0Oo0oO0o0oO0o0oOU0bOO0o0DOoO0o0O0OO0UO0D0DOO0ODOO0DOOUODOOOoOoOOo
000000000000 0000000000000000 EISCATOO0ODOO0ODOODO0ODOODOOOoOooOog
0000000000000 0000000000o00SuperDARNDOODOOODOODOOODOOODODOODOOOOOO
0000000000000 00000000000000000U00000000O00UOOoOoUooOoOOoOn
000000000000 000000000020010 90 250020020 10 1200 20000000000000O
0000000000O000OoOo0O0ooOooUboooooooo

0000o0o000ooO000oOoO0o0o00ooOo0o0oOOoO0o0o0ooOO0o0D0oOOoOo0o0DOooDOOoODoDOoooOOoO
000000000000 oo0oDo0o0oo0oDooo00DooooooOoo 2010 000000000DO00
goooodoboooobooooooboooboooboobobboobob bbb b o
0000000000000U000000U000o0O0U000000UO0Oo0O0UOOO0OUDUOOOOoDUOOooOOoOn
0000000O00000O000000O000000O00000O0O000O000O0DUOO0OOUODOOOOUOOO
0000o0o0O000o0oO000oOooO0o00oOOO00D0OOO00DO0OO0O00DOO0bODOOOD0OOoODOOOO
0000000000000 0000D0OrFACOD0D0ODO0ODOODO0O0O0OD0ODOO0DOD0oD00ooDooDoooOo-d
ggoobbobbtodoooobobobboooooooboobo



