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Solar wind, magnetosphere, and ionosphere
data sets,

SOLAR WIND
® ONMNI 1-min solar wind data at the Earth’s bow shock nose.
ACE, Wind, IMP-8, and Geotail interspersed data,

http:/omniweb.gsfc.nasa.gov/html/HROdocum.html

MAGNETOSPHERE
® Ground-based geomagnetic indices at 1-min resolution from
WDC-C2 Kyoto, Japan. AL
DP1 , AU (~DP2
, AE s SYM-H
1-min Dst
http://swdcwww.kugi.kyoto-u.ac.jp/index.html

IONOSPHERE
® Tasman International Geospace Environment Radar
radar measurements of F-region meridional Doppler
shift
1-min/2-min resolution. Tasmania beams 3, 4, and 5 only,
http://www.tiger.latrobe.edu.au/
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Article

A nearly universal solar wind-magnetosphere coupling function
inferred from 10 magnetospheric state variables

P.T Newell,l T. Sotirelis,1 K. Liou,l C.-L. Meng,1 and F. J. Rich?
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magnetospheric activity. This is d(P]/lJP/dt = v*?B7%sin*>(0./2), calculated from

(rate IMF field lines approach the magnetopause, ~v)(% of IMF lines which merge,
sin

%3(6,/2))(interplanetary field magnitude, By)(merging line length, ~(B,,p/B7)""). The

n o "

= (rate IMF field lines approathmilag qnacnetopause, ~v lines which merge, b
sin®3(6./2))(interplanetary field magnitude, Brjimerging line length, ~(Byr/B7)"">). The
merging line length is based on flux matching between the solar wind and a dipole field and
agrees with a superposed IMF on a vacuum dipole. The IMF clock angle dependence
matches the merging rate reported (albeit with limited statistics) at high altitude. The
nonlinearities of the magnetospheric response to By and v are evident when the
mean values of indices are plotted, in scatterplots, and in the superior correlations from
d®yp/dt. Our results show that a wide variety of magnetospheric phenomena can be
predicted with reasonable accuracy (r > 0.80 in several cases) ab initio, that is without the
time history of the target index, by a single function, estimating the dayside merging
rate. Across all state variables studied (including AL, which is hard to predict, and polar
cap size, which is hard to measure), d®,,p/dt accounts for about 57.2% of the
variance, compared to 50.9% for Ex; and 48.8% for vBs. All data sets included at least
thousands of points over many years, up to two solar cycles, with just two parameter
fits, and the correlations are thus robust. The sole index which does not correlate best with
d®,,p/dt is Dst, which correlates best (- = 0.87) with p"2d®,,p/dt. If dd,p/dt were
credited with this success, its average score would be even higher.

Citation: Newell, P. T., T. Sotirelis, K. Liou, C.-I. Meng, and F. J. Rich (2007), A nearly universal solar wind-magnetosphere
coupling function inferred from 10 magnetospheric state variables, J. Geophys. Res., 112, A01206, doi:10.1029/2006JA012015.
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WDC-C2 Kyoto Data
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