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What moves our planet?

The Sun drives Earth’s Solar energy is responsible Earth’s internal heat engine
external heat engine. for our climate and weather. is powered by heat ... and radioactivity
trapped during its origin... in its interior.
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Heat radiating from Earth Meteors move mass
balances solar input and from the cosmos to Earth.

heat from interior.

Understanding Earth, 7t Ed.



THE CLIMATE SYSTEM

involves interactions among the atmosphere,
hydrosphere, biosphere, cryosphere, and lithosphere

ATMOSPHERE
Gaseous envelope
extending from the
Earth’s surface to
an altitude of about

100 km \

HYDROSPHERE
Surface waters
comprising all

oceans, lakes, \
rivers, and

groundwaters

BIOSPHERE

All organic matter
related to life near
Earth’s surface
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CRYOSPHERE
Polar ice caps,
glaciers, and
other surface
ice and snow

THE PLATE TECTONIC SYSTEM

involves interactions among the lithosphere,
asthenosphere, and deep mantle

LITHOSPHERE

Strong, rocky outer shell of
the solid Earth that
comprises the crust and
uppermost mantle to an
average depth of about 100
km; forms the tectonic plates

ASTHENOSPHERE
Weak, ductile layer of
mantle beneath the
lithosphere that deforms
to accommodate the
/ horizontal and vertical
motions of plate tectonics

This geosystem is
energized by solar
radiation.

INNER CORE

Inner sphere composed primarily
of solid iron, extending from
about 5150 km deep to the
Earth’s center at 6370 km

DEEP MANTLE
Mantle beneath the
asthenosphere,
extending from about
400 km deep to the
— core-mantle boundary

(about 2900 km deep)
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These geosystems
are energized by
Earth’s internal heat.

\ A
THE GEODYNAMO SYSTEM

involves interactions between the
inner and outer cores

OUTER CORE

Liquid shell composed primarily of
molten iron, extending from about
2900 km to 5150 km in depth
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THE PLATE TECTONIC SYSTEM
THE CLIMATE SYSTEM A i s
involves interactions among the atmosphere, : o -
hydrosphere, biosphere, cryosphere, and lithosphere
~
LITHOSPHERE
ATMOSPHERE CRYOSPHERE Strong, rocky outer shell of ASTHENOSPHERE
Gaseous envelope Polar ice caps, the solid Earth that Weak, ductile layer of
extending from the glaciers, and comprises the crust and mantle beneath the
Earth’s surface to other surface uppermost mantle to an lithosphere that deforms
an altitude of about ice and snow average depth of ab"!“ 100 to accommodate the
100 km km; forms the tectonic plates / horizontal and vertical
motions of plate tectonics

HYDROSPHERE DEEP MANTLE
Surface waters Mantle beneath the
ComP"S:'a‘E all asthenosphere,
oceans, lakes, extending from about
rivers, and \ 400 km dee:

s p to the
groundwaters — core-mantle boundary

(about 2900 km deep)

BIOSPHERE )

All organic matter
related to life near
Earth’s surface

&

This geosystem is
energized by solar
radiation.

These geosystems
are energized by
Earth’s internal heat.

THE GEODYNAMO SYSTEM
involves interactions between the
inner and outer cores

INNER CORE
Inner sphere composed primarily
of solid iron, extending from
about 5150 km deep to the
Earth’s center at 6370 km

OUTER CORE
Liquid shell composed primarily of
molten iron, extending from about
2900 km to 5150 km in depth
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Composition of the solid Earth

Mantle (40-2890 km)  Liquid iron outer core

67.1% of Earth’'s mass ~ (2890-5150 km)
Crust (0-40 km) 30.8% of Earth’s mass
0.4% of

Earth’s mass

Solid iron
inner core
(5150-6370 km)

1.7% of Earth's
mass
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Interactions with the inner core

geomagnetism.org



Dynamics of the inner core

geomagnetism.org



Interactions with the mantle

geomagnetism.org



Interactions with the crust

geomagnetism.org



Interactions with the atmosphere

geomagnetism.org



Interactions with the biosphere

geomagnetism.org



The geodynamo system




The geodynamo system

What is the impact of the geodynamo

on the dynamics of the Earth?




The geodynamo system

What is the impact of the geodynamo

on the dynamics of the Earth?

Inner core

Outer core

Mantle
Crust
Atmosphere

Life



The geodynamo system

What is the impact of the geodynamo

on the dynamics of the Earth?

Inner core
Outer core

Mantle

Crust Think of:

Atmosphere  Models (how can we understand?)

Life e Data (how can we measure?)



