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current sea level rise
=~ 3.2 mm/y




Ice sheets

The Antarctic and Greenland ice sheets contain water
equivalent to approximately 65 m sea level.
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Ice sheets

The Antarctic and Greenland ice sheets contain water
equivalent to approximately 65 m sea level.
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Ice sheet collapse?

Marginal ice has accelerated and thinned over the last decade
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When and why does rapid sea level change occur?

Can we constrain how fast it might happen?
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Sea level rise

Venetian paintings by Canaletto & Bellotto
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Historical sea level

Santa Catarina + -40

Rio de Janiero ¢+ -
Senegal + --60

Malacca Straits 4

3-6 cm/y

Meltwater Pulse 1A

i upper bound .80
: Australia |

o
- Last‘GIacial Ja Tg:'lcl?l --100
- Maximum Huon Peninsula +
4. Barbados —+- 1-120
- .- lower bound —&— -
- - Sunda/Vietnam Shelf + --140

E
| | i |

24 22 20 18 16 14 12 10 8 6 4 2 0
Thousands of Years Ago

Sea Level Change (m)



Historical sea level

The glacial period is punctuated by several periods of
rapid sea level rise > 1 cm/y.
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Antarctic ice core

measurements
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snowfall

~.. ice flow
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A mathematical model

ice volume N ; discharge
dV
dt @

K T melting

accumulation (snow fall)
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Ice-sheet elevation feedback - hysteresis

A higher ice surface leads to less melting
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Ice-sheet elevation feedback - hysteresis
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Marine ice sheet instability

Deeper ocean at margin leads to larger ice flux
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Marine ice sheet instability
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Numerical models
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What drives historic climate change?
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Greenland ice core measurements

Oxygen isotopes are a proxy for past temperature.
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Greenland ice core measurements

Oxygen isotopes are a proxy for past temperature.
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Ocean circulation
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Ocean circulation
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Relaxation oscillator

Runoff from NH ice sheets drives changes in circulation
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in review, with Eric Wolff, Helen Johnson, Andrew Fowler, and others
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