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The main geomagnetic field is generated by electrodynamic processes in the Earth’s core. It is dominated by a dipolar structure, but significant non-dipole contributions exist. The core field varies slowly in time. This secular variation differs regionally and is non-periodic and not predictable. Continuous, globally distributed observations are necessary to map the geomagnetic field adequately and to investigate the underlying processes. Magnetic measurements from satellite missions provide the best spatial resolution. Permanent geomagnetic ground observatories, however, are important for temporal resolution and long-term continuity. 

Moreover, each geomagnetic field measurement contains contributions from other sources in addition to the core field. They come from the remanent or induced magnetization of rocks and geological structures in the lithosphere, from varying electrical current systems in the Earth’s ionosphere and magnetosphere, and from induction by these quickly varying fields in electrically conducting structures in the Earth and even from tides and currents of the conductive oceans. Time series of measurements from several locations are required to separate and investigate the source contributions. 

Understanding of the different geomagnetic field sources has many scientific and practical applications.  The core field plays an important role in shielding our habitat against cosmic rays and solar wind and is useful for navigation by means of the magnetic compass and for a variety of animals. Magnetic signals and signatures from the lithosphere can be interpreted in combination with other geophysical observables in geological and tectonic contexts, e.g., for exploration or natural hazard assessment. Investigations of the magnetic field sources external to the Earth are relevant for assessing space weather conditions and hazards. Space weather varies with solar activity and can have disturbing or damaging effects to modern technology and infrastructure during geomagnetic storms, including, e.g.,  satellite outages, interruptions of telecommunications or power outages. 

We give an overview over the research field of geomagnetism, introduce the measurement methods and relevance of geomagnetic ground observatories and discuss the relevance of the Earth’s magnetic field for our habitat and infrastructure. 

