Coupled impacts of the diurnal cycle of sea surface
temperature on the Madden-Julian Oscillation
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* A coupled ocean-atmosphere process
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DYNAMO experiment (Dynamics of MJO):

initiation of MJO convection <> upper-ocean variability and air-sea flux
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Modeling of diurnal cycle of SST and the MJO
Scripps Coupled Ocean-Atmosphere Regional (SCOAR) model
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Diurnal SST amplltude prlor to the deep convection
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Diurnal SST and stronger moistening of the atmosphere
(a) LH at NSA region (73-80.5 °E 0.7°S-7°N)
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gs (SST) plays a leading role in maximizing the moistening effect of the
troposphere on a diurnal basis.
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(e) Rain at NSA average of 73-80.5°E, 0.7°S-17°N
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Column-integrated moist static energy (MSE) budget
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Column-integrated moist static energy (MSE) budget
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Diurnal moistening of the lower troposphere
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Summary

|. SCOAR regional coupled modeling for the MJO and diurnal cycle of SST

- Tropical channel, high vertica
2. Diurnal SST variability prior to t

- raises time-mean SST and L

resolution, coupling, shallow/deep convection
ne deep convection

—: via diurnal rectified effect

- enhances diurnal moistening: via coincident diurnal peaks of LH & SST

3. Precipitation amount scales quasi-

linearly with pre-convection diurnal SST

- LH feedback over higher SST

instrumental in stronger convection

intensity (Arnold et al. 2013).
- An improved representation of

diurnally evolving SST is a potential e

source of MJO predictability.
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