
Subauroral convection during storms

ryuho@riken.jp2008.1.28

- KEOGRAM analysis -



CME/CIR storms (solar cycle 23)

No 100 nT storms in 2007…

Year CME CIR
1996 0 1
1997 4 0
1998 7 1
1999 5 0
2000 10 0
2001 11 0
2002 5 2
2003 4 1
2004 3 1
2005 5 2
2006 1 1
2007 0 0

(Kataoka and Miyoshi, 2006, updated)



Average SAPS position

Kp>4



Average SAPS speed

V>600m/s



Purpose of this study
• Create the SAPS list (2006/12-2008/1)

– 20 MLT “KEOGRAM” of westward drift
– A total of 48 events of Kp > 3+

• 30: No SAPS Kp = 3.66±0.80
• 11: SAPS Kp = 3.77±1.14
• 07: no data Kp = 3.46±0.72

• To answer some fundamental questions
– Is storm condition necessary for SAPS? 

• YES, it is. Not sufficient though.
– How the rapid latitudinal motion of SAPS looks like?

• Satellite observation never knows the rapid motion.
• Rapid motion is identified during early main phase. (20July07)

20 MLT
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main
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main & early recovery 
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SAPS 6, possible Dst = -48 -56 -31  -32 -27 -20
early recovery
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SAPS 8 Dst = 13  15  5  -13 -23 -21
early main

Dst-lat relationship of Huang and Foster (2007) predicts 
only a few deg motion of SAPS by 40 nT Dst change.
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SAPS 10, possible Dst = -12 -20 -21  -24 -21 -15
main/recovery (not clear)
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Data gap

• 1: 2007/10/18 Kp = 3- 4-
• 2: 2007/10/27 Kp = 2  4-



Kp=5
Kp=4

Kp=6

Kp=7

No SAPS 26



Kp=5
Kp=4

Kp=6

Kp=7

No SAPS 27



Data gap

• 3: 2008/12/17 Kp = 4- 4
• 4: 2008/12/18 Kp = 4- 4-
• 5: 2008/01/05 Kp = 4  4 (QL)
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SAPS 11, possible Dst = -54 -52 -50  -46 -45 -49
recovery
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SBZ storm-time convection

(Kataoka et al., GRL, 2008)



Summary of KEOGRAM analysis

• List of 20-MLT SAPS (2006/12-2008/1)
– No significant Kp difference between No-SAPS and SAPS

• 30 No-SAPS events Kp = 3.66±0.80
• 11 SAPS events Kp = 3.77±1.14

– KEOGRAM analysis is useful, but West Radar is needed to 
double the effective FOV for hours of lat. motion tracking.

• Storm is a necessary condition for SAPS. 
– Ring current particles should play an essential role, consistent

with the idea of Ebihara et al. (2008) and Kataoka et al. (2008).

• Rapid motion is identified during early main phase.
– Very interesting event. Need further analysis of 2007/1/29 and 

2007/7/20 storm using many other ground-satellite data set. 
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Appendix １

TIMED/GUVI
Aurora oval location check
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Appendix ２

Substorm recovery check



SAPS



SAPS



SAPS



SAPS



SAPS



SAPS



SAPS



SAPS



SAPS



SAPS



SAPS



Appendix 3

Why no SAPS?
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Appendix 4

How about different local time?
Kp>4+, 0.5-1.5 MLT
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Dst = 19 16 -13 -38 -32 -37
early main
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