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Abstract |

Solar activity, as manifested by its many equatorial as well as high-latitude components of short-term variability is regulated by the Sun's
dynamo. This constitutes an intricate interplay between the solar toroidal and poloidal magnetic field components. The dynamo originates in
the tachocline, which is a thin layer situated about 200,000 km beneath the solar surface. The dymamo is & non-linear system with deterministic
chaotic elements, hence in p:if;ciple unpredictable. Yet there are reqularities in the past behaviour, such as the Grand Maxima (example: the
recent high maximum of the #nd half of the 20th century) the Grand Minima (e.g. the Maunder Minimum between 1650 and 1710) and the
Regular Oscillations such as those between 1730 and 1923. Their occurrences are described by a phase diagram in which a specific point can be
identified: the Transition Point. This diagram plays an essential role in determining the future solar activity. Guided by its quasi-regularities and
by recent measurements of the solar magnetic fields we find that the Sun is prezently undergoing a transition between the past Grand Maximum
and a forthcoming period of Regular Oscillations, We forecast that thiz latter period will start in a fow vears and will continue for at least one
Gleissherg cycle and that the next solar maximum (expected for 2014) will be low (Rypgy ~ 68).

We discuss the heliospheric drivers of Sun-climate interaction and find that the low-latitude magnetic regions contribute most to tropospheric
temperatures but that also the influence of the - so far always neglected - polar activity is significant. Subtraction of these components from
the observed temperatures of the past 400 years shows a residual series of relative peaks and dips in the temperature. These tops and lows last
for periods of the order of the Gleissberg cycla. One of these is the recent period of global warming, which, from this point of view, is not an
exceptional period.

Equatorial and polar manifestations of solar
e

The Sun is a gaseous globe with an effective temperature of
about 5800 K. It is surrounded by a hot, tenuous and fairly
irreqular cloud of plasma with a temperature of a few million
degrees: the solar corona. The corona can only be seen visually
during total eclipses.

The Sun owes its energy to internal hydrogen-helinm fusion
reactions, and it is a very stable radiator. The radiated energy
flux increases slowly and steadily with time, by slightly less
than 1% per 100 million years.

Apart from this very constant behaviour there is a variable
constituent, with many components that are for one part
situated in the near-eqguatorial regions, up to latitudes of some
35° to 40°, while other manifestations of solar activity are
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situated at higher latitudes. In this paper these two compo-
nents of solar magnetic activity, the high-latitude and the
equatorial one, are described. We will show that they are related,
in a delicate way, to the poloidal and toroidal components of
a deeper seated magnetic field. These two components alternate
in structure and magnetic fieldstrength in the course of time.
We will show in this paper that their variation is related to the
Earth's tropospheric temperatures. Below we first summarize
the visible solar structures (cf. review by De Jager, 2005).
Thereafter we discuss their origin in the solar dynamo.

Equatorial features

Very vigible manifestations of the Sun's variable activity are
the sunspots. These are regions with very varying diameters.
They may be as large as the Earth, which is some 12,000 km







