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Why Calving?
● Nearly all of mass loss in Antarctica
● 40 % in Greenland and accelerating 
everywhere (Greene et al., 2022, 2024)

● Yet very difficult to model well
● Also important for mountain glaciers?

Stochastic calving
● Observations suggest calving can be 
represented as a stochastic process 
(Benn et al., 2026)

● Self-organised critical systems (Åström et 
al., 2014)

Stochastic calving in practice

●p is a random number between 0 and 1
● Work back to get d threshold in CD 
function

p=1−exp(−Δ t / τ)

τ=τ0 exp(k (1−~d ))
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Conclusions
● Stochastic calving works well – able to reproduce observed behaviour at Store
● Explicit modelling of subglacial hydrology crucial for reproducing calving – more 
important than seasonality

● k fairly robust against changes in model
● Further work required to refine concept and turn this into a simple function that 
could be implemented in an ice-sheet model at scale

See Also
● Doug’s talk: 08:35 Wednesday, CR2.4 – overview of stochastic calving
● Iain’s poster: 10:45 Monday, CR2.4 – comparing Store and JI

● Five simulations, three months each
● Three summer (JJA), two winter (JFM)
● Two with GlaDS (C), three without (U)
● Two different k values (20, 24)
● So much realistic emergent behaviour!
● Modelling subglacial hydrology crucial

Summer Winter

GlaDS = More Pw

Realistic terminus behaviour

Calving 
cascades!
Plume-induced 
events!
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