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Spatiotemporal information and mechanism study of quasi-biennial
oscillations in the solar-terrestrial space environment
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Abstract; The quasi-biennial oscillations (QBOs) of the Sun-Earth environment are an important re-
search topic in space weather science, and are of great significance for understanding the coupling
processes between the solar atmosphere, the solar-terrestrial space, and the terrestrial environment.
The QBOs phenomenon possesses ubiquitous and extremely diverse observational features in time and
space, but its exact physical generation mechanism is still not thoroughly clarified. QBOs exist in all
levels of the solar atmosphere, and even in the convection zone. They develop independently in the
northern and southern hemispheres. The solar QBOs propagate into interplanetary space through open
magnetic flux transport. The strength of the radial heliospheric magnetic field is highly correlated with
the total open magnetic flux. The time gap of weakened solar activity near the 11-year cyclic maximum
can be viewed as a constituent part of the QBOs. For the generation mechanism of QBOs, this paper
reviews the latest theoretical generation mechanisms, and discusses the observational features that sup-
port/refute these theories. As a fundamental property of solar activity, the QBOs are not only impor-
tant for studying the dynamic processes in the solar dynamo, but also have significant practical impli-
cations for space weather forecasting and warning.
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