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The spatial patterns of surface warming influence the Earth's response to radiative forcing as they Over the full historical period, the pattern effect has reduced global warming in climate model

affect climate feedbacks: this is called the "pattern effect”. While the latest generation of climate simulations but not in observations

models accurately simulate global warming since the industrial revolution, recent studies highlight
that they generally fail to replicate the observed warming patterns. These biases should translate
into biases in the Earth energy imbalance, which eventually influences the rate of global warming.
In this study, we use a novel analytical method to explore such potential biases and to
quantify the impact of the pattern effect on historical global warming.

Impact of the pattern effect on global warming (K) Over the historical period global warming is

@® attenuated in CMIP6 simulations because of the
pattern effect.
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® In observations, the pattern effect has warmed
the climate or has been neutral.
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The pattern effect has reduced global
warming more in observations than in
climate models only since the 1980s CONSEQUENCES
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Our analysis has two consequences 1. historical simulations should have less
Impact of the pattern effect on global warming (K) @® overall global warming than observations, and 2. historical simulations should
show a stronger global warming rate since the 1980s.
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With independant estimates of the
radiative response parameters and of
the radiative forcing, we verify that we
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1. Is not always the case ! Another 2. Might be the case: CMIPG
issue may be compensating for this: models generally show stronger
problem with the radiative response to global warming trends since the
uniform warming? 1980s than observations

the pattern effect on global warming. When referenced in 1980, the pattern effect

@® reduces global warming in observations more than
in climate models.
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