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Ocean warming is not uniform;
precip change is even more variable in space.

50-yr change | Air Temp | Precip
Global mean 1.16 1.48

Spatial o 0.46 7.17

Temperature A1B: 2080-2099
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A1B multi-model ensemble mean (IPCC AR4, 2007)



Hypothesis 1: The wet gets wetter (e.g., Held & Soden 2006, JC)

(Precipitation increases in equatorial rain bands; decreases in subtropics; and increases
in high-latitudes due to increase in moisture transport)
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The wet-get-wetter pattern is realized in atmospheric response
to a uniform SST warming in so-called Cess runs.

But what about in coupled simulations with 6SST patterns?
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Hypothesis 2. Warmer get wetter (Xie et al. 2010, JC)

Convective Instability: [,; = (CDT+ L) — (CDT+ Ld)s00 npa

« Flat warming in upper troposphere <& equatorial waves
e |, follows closely SST patterns




|OD-like change
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Interannual SST variance remains constant (Zheng et al. 2010 JC)
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Thermocline feedback strengthens but wind feedback weakens
- |OD variance remains constant but skewss weakens.
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Indian Ocean Capacitor
SST warming persists through
JJA(1), and exerts climatic
iInfluences after El Nino has
dissipated.
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How does IO warming force NW Pacific anticyclone?

|O warming - Warm Kelvin wave into the WP
- Northeasterly winds to the north under friction
- Divergence over NW Pacific <> Suppressed convection
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(a) 20th century

(b) 22nd century
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Enhanced variability in NW Pacific monsoon

Decadal Shift
Has the TIO capacitor

Intensified?
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Huang, G., K. Hu, and S.-P. Xie, 2010: Strengthening of tropical Indian Ocean teleconnection to the
Northwest Pacific since the mid-1970s: An atmospheric GCM study. J. Climate, 23, 5294-5304 .
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Summary

 Patterns of SST warming determine tropical rainfall change
- Warmer get wetter.

 |IOD-like warming pattern; IOD’s interannual variance
remains unchanged but skewness weakens.

 Indian Ocean capacitor may intensify in the ENSO decay
summer under global warming = increased predictability.

* |O capacitor was stronger around 1900 and after 1970s.

[t remains to be seen If the recent intensification of 10
capacitor is part of natural variability or due to global
warming.



Rising Sea Surface Temperature Threshold for Tropical Convection

N. Johnson and S.-P. Xie (2010, Nature Geosc.)
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» Over the past 30 years, the convective threshold has risen in parallel with the
tropical mean SST

» Consistent with the moist adiabatic lapse rate (MALR) adjustment of the
tropical troposphere
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