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Solar Activity Indices and Proxies

A measure of some property of some feature of the Sun integrated over
the whole visible disc.

The various indices are produced in different places by different subsets of
processes.

They vary in some useful way over the solar cycle.

Can be measured consistently over long lengths of time (multiple activity
cycles, without significant gaps).

Easy(ish) to measure.
Measurements are objective.
Amenable to a consistent calibration process.

Comparing them provides a means to see if the way solar activity
manifests itself in the different locales and physical processes is changing.

Using one index to make a proxy for another makes the two indices much
easier to compare.



Statistical Homogeneity

The three solar activity indices are produced and
processed in different ways.

Sunspot Number and Total Sunspot Area are daily
averages.

The F,,, data are measurements made over one
hour around local noon.

They almost certainly differ statistically.

Imposing a 3-month running mean will produce
greater statistical homogeneity.
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The Comparison Method

We have two activity indices A and B, which we wish to
compare. A is regarded to be the “primary” index — the one
that we plot on the x-axis.

Impose a heavy filter (3-month running average) to make the
different data statistically similar.

From the plot of smoothed data, obtained the empirical
relationship: B = f(A).

Use this with the A values to make a table of cotemporal proxy
values for B.

Compare using é=(Obs(B)-Proxy(B))/(Obs(B)+Proxy(B)) , i.e.
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Sunspot Area in Millionths
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Conclusions

Though intercomparison of indices, it appears that there are
indications of a change in solar behaviour began just before
the maximum of cycle 21.

An increasing deviation began between photospheric and
coronal activity indices, including an excess of F10.7 over a
sunspot number based proxy.

There was a spike of this excess in cycles 21, 22, 23 and 24,
getting bigger each time.

It’s still not clear where cycle 24 is going.






