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High pCO, simulations display greater ECS, as expected
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Surface sensible and longwave fluxes are throttled
under high pCO,, low instellation conditions
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Planets at low instellations and high pCO, approach
the energetic limit on global-mean evaporation
set by absorbed in{stellation

*—.__N___. -9 gé%tt)af:ur:ean latent
-*- Global-mean Sapsorbed
B S=675Wm™2
S=750 Wm™
180 A B S=800Wm2
B S =1000 Wm™2
B S=1250Wm™2

N

N

(=]
1

N

o

[=)
1

160 -

140 A

120 4

100 ~

o]
o
1

J

.\’\7 S{abs} = H{rad,sens} + L

2 3 4

[=)]
o
1

Global-mean latent heat flux or absorbed instellation [W m~2]

= -

2x10°4 3x1074 4x10°4
pCO; [bars]

A KT ROk a9 58 B2 An o 3K T3 ) L 69 %GB ZAF A pC02/2 & A £ 44 T 89 35 3K
1&pC02., ZHfgRB e, #H#EE () MAEpCO2¥Ehndmigi, (ahmik TR iERE (W)
5pC02. 1KiZB o4 hl, HBILAEEIBE K30 B T & K69



Introduction Method Precipitation Weathering Carbon Cycle Conclusion

Under energetically-limited conditions, pCO,
and precipitation decouple
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Under energetically-limited conditions,
global-mean surface temperature
and precipitation decouple
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WHAK weathering increases rapidly with pCO;
despite sluggish hydrology
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With MAC weathering, energetically-limited
precipitation destabilizes the carbon cycle
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With MAC weathering, energetically-limited
precipitation destabilizes the carbon cycle
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Expanding deserts can reduce silicate weathering under increasing instellation
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Energetically-limited precipitation introduces
bifurcation and hysteresis into the carbon cycle
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[Climate-dependent precipitatio
allows silicate weathering
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