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Observatory Data Products for Space Weather Applications

Introduction

Space weather is on the UK government’s national risk register. Magnetic observatory measurements provide the underlying capability for real-time dissemination of information and advice on geomagnetic
activity and space weather hazard. Long-term operation of observatories enables continuous monitoring of activity levels and is therefore a key component. On-going operational outputs include:

* Real time estimates of local activity indicators (HSD, dB/dt, K, K;,, Ag, DRX) and global (Kp., ap/Ap.; and aa/Aa_) indices which are updated at 5 minutes intervals.

* Forecasts of local and global 3-hourly and daily activity indices — from automated algorithms (ARIMA and Neural Net) and human-derived one, two and three day ahead categorical activity forecasts on a daily basis.
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Summary and Future Work

The use of geomagnetic data and indices for BGS space weather applications has been reviewed and a summary has been given
on the research carried out to enable and to improve on present-day operational capabilities.

Forecasting activities have been examined, and we argue that the inclusion of a human forecaster or “scientist in the loop“ is
still more likely to provide better forecasts than entirely automated computer-based methods. Despite this, attempts will
continue to be made to improve the accuracy of automated predictions.

Collaborative work to establish the best monitoring parameter for GIC is on-going and this feeds directly into a new project
recently started in the UK to cover Space Weather Impact on Ground-based Systems (SWIGS). A network of new magnetometer
station pairs across the UK is planned to measure and assess GIC in power, pipeline and railway networks. These new data sets
will complement those from the existing long-running magnetic observatories in Britain and Ireland and collectively provide an
invaluable resource towards the on-going space weather research activities that have been described.
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