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Time-series of historical solar irradiance variations is an important input to climate models. An extension of
the record of direct irradiance measurements available since 1978 to earlier times is only possible with the
help of models. For this, we need to know the evolution of the surface magnetic field. The longest record of
direct observations of solar activity is the sunspot number covering the last four centuries. However, it has
the shortcoming that it only allows tracing the evolution of the large-scale active region (ARs) harbouring
sunspots, while the evolution of small-scale ephemeral regions (ERs) is heavily uncertain. At the same time,
ERs play an important role in driving the long-term irradiance variations. We use a new model of the ERs
emergence based on recent solar observations, where the emergence of all magnetic regions is described by
a single power-law distribution with an exponent varying with solar activity, as represented by the sunspot
number. The evolution of the magnetic field with time is simulated with a surface flux transport model, and
the computed magnetic field is used to reconstruct solar irradiance.
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