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Large scale picture of the spheres around Earth

1. Earth’s neutral atmosphere: troposphere, stratosphere, mesosphere 
and thermosphere


2. Earth’s charged atmosphere: the ionosphere and plasmasphere


3. Magnetosphere
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Based on G.W. Prölss, Physics of the Earth’s Space Environment, Figure 2.13
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18 Empirical modelling of the thermosphere
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Figure 2.1 Altitude profiles of atmospheric temperature (left) and density (right),
according to the NRLMSISE-00 model, evaluated for 18:00 on July 15 2000
and 2006, over Delft, The Netherlands.

changes in the slope of the temperature profile. The maximum temperature is
asymptotically reached in the topmost layer, the thermosphere. The level of the
temperature in this region is highly dependent on the Sun, as will be explained
in more detail below. The variations in temperature lead to variations in density,
which can span several orders of magnitude.

2.1.1 Overview of observed density variations
Figure 2.2 shows modelled density variations over an 11-year period, with two
zoomed in views for 2000 and 2006. The NRLMSISE-00 [Picone et al., 2002] model
was evaluated at a single location: 400 km over Delft, The Netherlands. The major
variations in density visible in this plot will be described below. A more detailed
description of the drivers behind these variations will be provided in further sec-
tions of this Chapter.
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Atmospheric layer with free electrons. 

Ionisation by solar x-ray, extreme 
ultraviolet radiation and particle 

radiation.

Ionosphere



Ionosphere



Movie download: https://surfdrive.surf.nl/files/index.php/s/HUhdKi1TaDGdnjE
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Main features

• Magnetospheric Currents
– Magnetopause current
– Ring current
– Field-Aligned Current (FAC)
– Neutral sheet current
– Tail current

22

Magnetospheric currents, connecting the solar 
wind to the thermosphere-ionosphere
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Magnetospheric currents, connecting the solar 
wind to the thermosphere-ionosphere
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