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Q: What’s the tropical 
Atlantic’s role in the pattern 
effect?

CESM1 Southern Ocean pacemaker experiment shows that the most 
robust response is in the tropical Atlantic

Q: How do “observed” Southern Ocean SST trends affect the tropical SST?
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CESM1 high-res (HR) pi-control SO SST shows multi-decadal 
variability that LR lacks

From iHESP project

Q: How is the pattern effect affected by model resolution (or by processes 
that are missing in current GCMs)?
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Long-Term and Paleoclimate Perspectives

Tierney et al., Science Sylvia Dee @DrSpeedyDee



CONSTRAINTS ON THE PATTERN EFFECT:
Individual and Networks of Paleoclimate Reconstructions

PAGES2K Consortium, Scientific Data 2017 Sylvia Dee @DrSpeedyDee



CONSTRAINTS ON THE PATTERN EFFECT:
Paleoclimate Data Assimilation Reconstructions

Fig. Courtesy of Nathan Steiger

Sylvia Dee @DrSpeedyDee



CONSTRAINTS ON THE PATTERN EFFECT:
Paleoclimate (Data Assimilation) Reconstructions

COLD (LGM) 🥶 MEDIUM (LM) 😎 HOT (EOCENE) 🥵

New Paleoclimate Data Assimilation products provide a larger sample size 
LMR: Last Millennium Reanalysis (Hakim et al., 2016), PHYDA: Paleo Hydrodynamics Data Assimilation product  (Steiger et al., 2018)

(Sea Surface) Temperature 
Precipitation, Geopotential Height
Palmer Drought-Severity IndexOsman et al., 2021 Luo & Dee et al., 2022



CONSTRAINTS ON THE PATTERN EFFECT: Paleoclimate 

DISCUSSION Q1: What are the best methods 
for extracting information on the pattern 
effect from the paleoclimate record?

Issues: sparse data in space and time; time 
scale of DA products; model priors in DA

DISCUSSION Q2: Wish list for the 
paleoclimate modeling/data-model 
comparison community? 

Ulla’s talk: “How can we address the model differences?” 
We can use paleoclimate data.

Sylvia Dee @DrSpeedyDee
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