Auroral Model V&V L)

Past, now and future

i

1 at community

Validation metrics and methods have been discussed, vetted gnd fé\
meetings since summer, 2010

Validation work has been performed over several Auroral models (Ovation Prime,
Old Hardy, New Hardy, SWMF-Fok Ring current, Weimer Model, AMIE) --Lt. Col.
Cory Lane, Yihua Zheng et al. (to be submitted to Space Weather)

Explored the relationship of auroral precipitation with Joule heating or Ponyting flux

Extensive/further validation work is to be performed by working with experts in
the community (Dr. Zhang, Dr. Newell JUH/APL, Cheryl Huang AFRL, Dr. J.
Minow, MSFC and many others) by utilizing imaging data from DMSP/SSUSI and

TIMED/GUVI, and other unconventional data sources

Auroral validation work is incorporated in other community-wide magnetosphere,
lonosphere-thermosphere and its coupling model validation efforts

® Drag model validation
e SW driver swap project
~ Utilizing data from ISS for auroral charging study




Why Poynting Flux/Joule Heating

* Important physical process/quantity for magnetospheric/
ionospheric dynamics. Poynting flux: not the sole cause for
ion outflow, but the necessary first step

® May serve as a proxy for auroral precipitation, especially
useful for models that cannot describe precipitation well

Note: Poynting flux v.s. Joule Heating

v" Poynting flux: input of electromagnetic energy into the
lonosphere

v Mainly dissipated as heat (Joule Heating) in the ionosphere




Observed at FAST

Inferred

Why Poynting Flux/Joule Heating
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Poynting Flux vs Aurora Precipitation

Poynting Flux
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Poynting Flux vs Aurora Precipitation
SOANE ———— —

40
Poleward Equatorward 20}
5 —13 . . . . 12 2006/349
W12 11 Dec15
ESRIE £ 10 A AT e e ||| | TAS————
w OO 10 3 F 9 <
c -3 o - v
ST 3 97 g @ (S
- — = ~
8, 44 L4 2 2
w 3 g F Log
E’i 3] SR C TTen L =% 3 Energy E -20
< E RPN : AT T Flux
. i o Lo .. i e\(/J cm? s sr
4 | M{" "l' T '”|||' I ¢ -40
| M h \illlll(ﬂl | I
e RO W ' T il N
g (111 (KN | I 1 HJ.‘ | | ‘u‘ (ot | H\ ( 9 M
[$]
% -60 ! ! 0 0 | 0 0
B 84 Lo electron energy flux
TC)
8’ 7 5
-
10" ¢
g 3 T Y
7
5 3 ~
electrons ions AT
void void 91
goEr w0 ¥ wm e :
1 X ) . . i 3]
LON 146.0 132.6 125.1 120.3 116.9 1141 JHU/APL S
MLAT 710 65.3 59.3 53.1 47.0 : s
MLT 0933 09:11 08:57 08:45 08:35 08:27 10°

Dawn: 10°

Eqgbn: Poynting flux exceeds a threshold (3 mW/m”2joso o055 0100
Pobn: last local maximum on the poleward side

Poleward



9 03-00 0 0 03-00104:00 o 9 03-0 00-24:00

9 09 0 0 09 00:00 © 9 09-20 00 00

9 9 0 0 02:00 9 9 00:00-03:00

2012-03-09 -131 3012-03-O9TO9:OO 8.00 2012-03-09T06:00-09:00Z | Multi-CMEs
2012-04-24 -108 5012-04-24T05:OO 7.00 2012-04-24T00:00-03:00Z | CME+HSS
2012-07-15 -127 5012-07-15T19:OO 7.00 2012-07-15T18:00-21:00Z | CME
2012-10-01 -119 %OlZ-lO-OlTOS:OO 6.67 2012-10-01T00:00-03:00Z | CME
2012-10-09 -105 3012-10-09TO9:OO 6.67 2012-10-09T00:00-03:00Z | CME+HSS
2012-11-14 -108 5012-11-14T08:OO 6.33 2012-11-14T03:00-06:00Z | Multi-CMEs
2013-03-17 -132 2013-03-17T21:00 | 6.67 2013-03-17T06:00-09:00Z | CME

Z 2013-03-17T18:00-21:00Z
2013-06-01 -119 2013-06-01T09:00 | 7.00 2013-06-01T03:00-06:00Z | CME+HSS

Z




CME starting time Speed LON/LAT Half-Angle | Flare Peak Time of Flare Active Region
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SCORE CME Typification System

S-type: CMEs with speeds less than 500
km/s

C-type: Common 500-999 km/s
O-type: Occasional 1000-1999 km/s
R-type: Rare 2000-2999 km/s
ER-type: Extremely Rare >3000 km/s

http://swrc.gsfc.nasa.gov/main/score




