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12 HadCM3 climate model simulations for a Glacial and Interglacial state

12-MEMBER SIMULATION ENSEMBLE

Three runs for each configuration:

❖ LGM*, LGM, PI*, PI   (*=forced)

Boundary conditions: 

❖ Last Glacial Maximum (LGM)

❖ Pre-Industrial (PI)

Time-varying forcing: 

❖ Natural forcing (solar & volcanic)

❖ No transient forcing
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OUR STUDY

Experiments to investigate state-dependency of global and local variability

Comparison of:

❖ forced & internal variability

❖ local, zonal & global variability

❖ timescale-dependent variance from 

paleoclimate data & simulations

OUR STUDY

Focus on:

❖ local surface climate response 

to volcanic eruptions

❖ Sea ice dynamics as a mechanism 

of long-term variability
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No state-dependent effect of natural forcing on global mean temperature
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GLOBAL MEAN SPECTRUM

1 global time series

1 global spectrum
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Mean decrease in local variability with warming
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❖ Globally: no state- but forcing-dependency

❖ Locally: decreased variability with warming

→ Investigate zonal spectra & local response 

to volcanic eruption

→ Validate against paleoclimate data

LOCAL MEAN SPECTRUM

N local time series

N local spectra

×

× ×

1 area-weighted mean spectrum

Ellerhoff et al. (2022) 



Questions? 

OSPP
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Conclusion

❖ Low state-dependent effects as global & local response is similar across states

❖ Local state-dependent variability where ice can form

❖ Natural forcing contributes to long-term variability & improves data-model mismatches

High-frequency forcing and representation of sea ice dynamics

important for simulated variability and data-model comparison
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The idealized title figure uses the map from Sémhur (Wikimedia Commons, CC-BY-SA-3.0). We have drawn an approximate and idealized 
land and sea ice extent for the Last Glacial Maximum and Pre-Industrial based on own simulation data. 
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