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Problems with MJOs in GCMs

• Strength

• Propagation direction

• Propagation speed

• Lifetime

• Indian Ocean vs. Maritime Continent origin

• Effect of Maritime Continent on strength (topography, surface 

fluxes)

• Sensitivity to changes in model



Current status of models (Kim et al. 2009)
20-100 d Nov.-Apr. 
filtered precip, 850 mb 
zonal wind variance



Frequency-wavenumber spectra identify convectively coupled waves

Lin et al. (2006)



E-W propagating power ratio
weaker in models than
observed; worst models have
weak/nonexistent negative
surface latent heat flux anomaly
east of convection

Purple/green =
-/+ OLR anomaly

Blue/red = +/-
LH flux anomaly





850 mb zonal wind

Basic state makes a difference
in whether wind anomaly east
of convection reduces or
increases surface LH flux

Inness et al. (2003)



Moistening of lower troposphere
(shallower convective 
detrainment, rain evaporation) –
one reason SP-CAM has a good 
MJO?

Or stochastic aspects of 
convection lacking in 
conventional GCMs? RH

Benedict and
Randall (2007)

Thayer-Calder and
Randall (2009)



Improvement in GISS model!

Observed

New model
(IPCC AR5)

Old model
(IPCC AR4)

From D. Kim

Intraseasonal precipitation variance



Well, maybe not…

TRMM Old (AR4) New (AR5)



From Pete Inness
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