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Why attribution?

▶ How much are glaciers melting due to
climate change?

▶ Impacts of glacier melt (water resources,
hazards, tourism)

▶ Climate change communication tool

This talk:



Extreme event attribution

▶ Previous studies- attribution of extreme heat, rainfall, drought events

▶ Simulations of climate:

1) Without climate change (greenhouse gases ∼50% lower than modern)

2) With climate change (modern greenhouse gases)



Methods: glacier melt attribution

Added step of simulating glacier mass balance with GCM output
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Attribution of New Zealand glacier melt (Vargo et al., 2020)
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▶ Extreme melt ≥23x more likely with climate change

▶ Driven by ∼1◦C warming



Attribution of extreme glacier melt: global

▶ 230 glaciers with ≥10 years of mass balance measurements (WGMS)

▶ Developing & testing workflow

▶ 3 glaciers selected to develop methods:



Attribution of extreme glacier melt: global
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Going forward

Workflow development

▶ Is global climate data sufficient, or is regional climate data needed (or neither?)

▶ Is a degree day model appropriate for all/most 230 glaciers?

▶ Add geodetic mass balance to calibration and validation (Hugonnet et al. 2021)

▶ Can we attribute extreme melt from geodetic data? (higher annual uncertainties)

Attributions

▶ Increase in glacier melt due to climate change?

▶ Attributions for 1.5◦, 2◦ or higher warming

▶ Communicating climate change & changes in water resources, hazards
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