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Dayside transients, such as hot flow anomalies, 
foreshock bubbles, magnetosheath jets, flux transfer 
events, and surface waves, are frequently observed 
upstream from the bow shock, in the magnetosheath, and 
at the magnetopause. They play a significant role in the 
solar wind-magnetosphere-ionosphere coupling. 
Foreshock transient phenomena, associated with 
variations in the solar wind dynamic pressure, deform 
the magnetopause, and in turn generates field-aligned 
currents (FACs) connected to the auroral ionosphere. 
Solar wind dynamic pressure variations and transient 
phenomena at the dayside magnetopause drive 
magnetospheric ultra low frequency (ULF) waves, which 
can play an important role in the dynamics of Earth’s 
radiation belts. These transient phenomena and their 
geoeffects have been investigated using coordinated 
in-situ spacecraft observations, ground-based 
observations, and numerical simulations. Cluster, 
THEMIS, Geotail, and MMS multimission observations 
allow us to track the motion and time evolution of 
transient phenomena at different spatial and temporal 
scales in detail, whereas ground-based experiments can 
observe the ionospheric projections of transient 
magnetopause phenomena such as waves on the 
magnetopause driven by hot flow anomalies or flux 
transfer events produced by bursty reconnection across 
their full longitudinal and latitudinal extent. 
Magnetohydrodynamics (MHD), hybrid, and 
particle-in-cell (PIC) simulations are powerful tools to 
simulate the dayside transient phenomena. This paper 
provides a comprehensive review of the present 
understanding of dayside transient phenomena at Earth 

and other planets, their geoeffects, and outstanding 
questions.  
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