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Annual anomaly/asymmetry
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Being one of the top scientific targets of the ionospheric
community [H. Rishbeth, 2007], explanation for the Annual
asymmetry is still a long-standing puzzle.

The ionospheric annual anomaly or annual asymmetry is
characterized by substantially larger ionization in
December solstice than in June solstice.

Why is there more ionosphere in December - January
than in June - July?

Mendillo et al., 2005
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Formosat-3/COSMIC GPS RO — NmF2:

Jun 21 + 20 days Dec 21 + 20 days

Dip. Latitude

0 3 6 9 121518 21 24 0 3 6 9 12 15 18 21 24
LT LT

The Abdus Salam
¢+ Beacon Satellite (CTP International Centre
" ZySYMPOSIUM 2018 for Theoretical Physics

2008

2009

2010

F10.7 solar flux

F10.7 Jun F10.7 Dec F10.7
Dec-Jun

67.9610 67.0250 -0.963

70.9415 74.5732 3.6317

75.5951 82.2400 6.6449

J./‘(/

Indian Institute of Geomagnetism ';}HG_')



Previous studies:

Annual asymmetry has been studied using the NmF2 data from paired ionosonde stations, the total electron
content (TEC) data from a worldwide network of GPS stations.

Station Pairs

Annual Asymmetry Index
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-- Rishbeth and Muller-Wodarg [2006]
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Annual Asymmetry Index
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e.g., Al =0.2 means 50% higher in December
0.3 means 66% higher in December
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Longitudinal Variability
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Longitudinal variability of ANmF2 (NmF2,.. — NmF2,,):
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Possible mechanisms:

e Quite complex due to several responsible factors

Varying Sun-Earth distance (0.983 AU in December, 1.017 AU in June)

Transequatorial neutral winds

1

2

3. Geomagnetic field configurations

4. Proximity between sub-solar point and geomagnetic equator
5

Tidal forcing from lower atmosphere
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Effective wind at Noon (Upward positive)
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Effective wind at Mid-Night (Upward positive)
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Al at different heights (COSMIC ionprf data)
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Conclusions

» The Annual Asymmetry is caused by several influencing factors.

» The varying Sun-Earth distance and the Tidal forcing from lower atmosphere contribute only to a
smaller extent

The major part of the Annual Asymmetry caused by,

» The offset between the sub-solar point and the geomagnetic equator and transequatorial neutral
winds during day time

» The effective thermospheric neutral winds plays a major role during night times.
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http://cosmic-io.cosmic.ucar.edu/cdaac/index.html

Thank you...!
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