Critical Earth System Changes

Antarctic Ice Retreat and Yellowstone
Magma Dynamics



TWO MAJOR EARTH SYSTEM
DEVELOPMENTS

Antarctic ice sheets are retreating faster than anticipated
while Yellowstone's magma source appears closer to
surface than expected

CONTEXT

These findings represent significant
updates to our understanding of
critical Earth systems that could
have global implications



Antarctic Ice Sheet Facts

90% Faster Edge Zones

stable accelerating dynamic




Ice Sheet Dynamics Reality

¢ Antarctica holds 90% of Earth's ice mass o Edge zones showing accelerated movement

¢ Ice sheets constantly move and shift at edges e Reality contradicts static frozen perception

o Retreat rates exceeding scientific projections e Continuous monitoring reveals dynamic changes




ACCELERATED SEA LEVEL RISK

Faster than expected ice sheet retreat

could significantly impact global sea level
rise projections and coastal planning

timelines




Yellowstone Magma Source Analysis

New evidence suggests magma chamber closer to surface than previously calculated




Supervolcano Context

e Supereruptions can alter global climate patterns
o Earth has experienced these events historically

e Scientists actively study these powerful phenomena

e Yellowstone represents active supervolcano system




SCIENTIFIC PERSPECTIVE

“A volcano that can
change the climate of the
entire planet sounds like
something from a movie.

But supereruptions are
real, and Earth has
experienced them before.”




System Comparison

Antarctic Ice Yellowstone Magma

Cryosphere Impact Volcanic System

e 90% of Earth's ice e Supervolcano potential

e Faster retreat rates e Climate change capability
e Sea level implications e Closer magma source

e Global ocean effects e Global impact scale



Risk Assessment Matrix

Change Type Timeline Global Impact

Antarctic Ice Accelerated Retreat Ongoing Sea Level Rise

Yellowstone Magma Proximity Revision Geological  Climate Disruption




Research and Monitoring Priorities

e Enhanced Antarctic ice sheet monitoring systems o Integrated Earth system change analysis

e Improved retreat rate modeling and projections e Climate impact scenario development

e Advanced Yellowstone magma chamber mapping e Early warning system improvements




Scientific Vigilance Required

Both developments underscore the need for continuous monitoring and updated models of

critical Earth systems
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