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Figure 9. Box-counting dimension of magnetic forcing term for j = 500 with respective activity of εb(t) (red lines): 〈εb(t)〉 (left) and 〈εb〉up
(right), with n= 5. Grey region corresponds to the maximum period of the solar cycle, as described in the text.

0 200 400 600 800 1000
j

0.6

0.8

1

1.2

1.4

1.6
D

j
Minimum solar cycle

Maximum solar cycle

Figure 10. Box-counting dimension of energy dissipation rate for different values of j. Curves are distinguished for years corresponding to

maximum (black lines, years 1998 to 2005) or minimum (red lines, years 1996, 1997, 2006 to 2008) of the solar cycle.

other hand, the same quantity, namely magnetic energy dissipation rate, does not show any significant variations of its fractal

dimension during the cycle considered.

It is interesting to discuss Figs. 10, 3, and 7, in the light of comparative studies of complexity in the solar wind and the

magnetosphere, although this work attempts to make a very simplified model of the interaction between the solar wind and the

Earth’s magnetosphere. In effect, Figs. 3 and 7 show the complexity of the drivers of the shell model, which we may loosely5

associate with the solar wind driving the magnetosphere, whereas Fig. 10 shows the complexity of the output of the shell

model, which may represent the magnetospheric activity, following the analogy.

Thus, these plots show that the complexity of the driven system (Fig. 10) is more similar to the complexity of the driver

(Figs. 3, 7) during solar maximum, than during solar minimum; and that the complexity of the driven system is typically

lower than the complexity of the driver. This is different from results in Balasis et al. (2006), where a study in terms of Hurst10

exponents was made, finding that complexity in the magnetosphere is larger than in the solar wind. However, it should also be

noticed that in our work, longer term trends are studied (1-year windows), instead of timescales of the order of the duration

of geomagnetic storms. The different timescales, and the use of different metrics for complexity, could be relevant to compare

both results.
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