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Global climate models show skill in
summertime jet stream slowdown

Slowdown of Northern
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Global climate models show skill in Eurasian
jet stream slowdown

(A) JJA Eurasian jet trends
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Anthropogenic aerosol forcing dominates the
slowdown

(A) JJA Eurasian jet trends
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Southern Hemisphere storms seem to be
strengthening faster than model predictions
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Situation is uncertain due lack of
observational constraints
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Discrepancy in tropical SST trends leads to
regional discrepancy

Reanalysis trend
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Discrepancy in tropical SST trends leads to
teleconnection discrepancy

CESM2-LE
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Discrepancy in tropical SST trends leads to
teleconnection discrepancy

CESM-2 Tropical
Reanalysis trend CESM2-LE Pacific Pacemaker
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Exposing knowledge gaps related to coupling between components and scales

Location of known model-observation discrepancies in historical trends

Summertime
blocking
Heatwaves
Heatwaves Wintertime Rainfall Relative
Relative jet stream Humidity
HU G Rainfall
Rainfall Walker
S S e circulation Sea Surface
Temperature
Temperature
Rainfall
' Relative
Rainfall Humidity Relative
Humidity
Relative
Humidity _ _
Sea Surface Storm track Shaw et al. (2024, Frontiers Climate)

Temperature intensity Shaw & Stevens (2025, Nature)







We need to fill knowledge gaps in coupling
between components and scales

Atmosphere-ocean coupling
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We need to fill knowledge gaps related to
coupling between climate system components

Atmosphere, Atmosphere, land, Aquaplanet,
ocean, land, ice ice, prescribed SST prescribed SST

Physical Complexity

Shaw et al. (2016, Nat. Geosc.), Jeevanjee et al. (2017), Maher et al. (2019)




We need to fill knowledge gaps related to the
coupling between large and small scales
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We've made successful predictions that are
the basis of the climate Change CONSensus
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Manabe’s successful predictions define the
standard approach of climate science

Radiation + Convection
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Manabe’s successful predictions define the
standard approach of climate science

Radiation + Convection + Ice Radiation + Convection
+ Atmosphere Fluid Dynamics ..., s
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Manabe’s successful predictions define the
standard approach of climate science

Radiation + Convection + Ice
+ Atmosphere Fluid Dynamics
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Predicted temperature signals have
emerged across many regions

Observations
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