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Tropical waves and a northward-propagating monsoon Model, Data, Method
An eastward-propagating, tilted rainband Super-Parameterized CCSM (SP-CCSM)
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Fig. 1. Composite May-Oct OLR anomalies based on the first two a multivariate EOFs of Wheeler and Hendon (2004). Cold OLR
anomalies (green shading) resemble a NW-SE oriented band (solid red line), which propagates eastward at ~5 m/s (faint red arrow).
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Fig. 2. Schematic illustration of the relationship between easterly shear, the MJO, equa- averaged over 10°S-5°N, 75-100°E with 20-100 t each point and lag, nortnward propagation mechanism ( sl
torial Rossby waves, and the eastward-moving tilted rainband. Eastward-moving MJO day filtered precipitation and U850 winds below) with the greatest regression coefficient is dominant method.

convection excites westward-moving equatorial Rossby waves, which propagate to the NW.  averaged over the same longitudes.

What mechanisms are associated with June-August poleward propagation?

Mgchanlsms MJO Mechanisms ER Mechanisms
Surface temperature destabilization:
ERA-I SP-CCSM ERA-I SP-CCSM

Many studies have demonstrated improved simulation of a) ERAI5N9OE JJA ISO lag=-5 €) SP-CCSM 5N90E JJA ISO lag=-5 a) ERAI5N9OE_JJAER lag=-3 e) SP-CCSM 5N90E_JJA ER lag=-3
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equator.

o NEERSS R i & <d - | | * Barotropic vorticity is the primary mechanism north of ~5°N for both the MJO and ER waves.
s SRRl e T L e T e B el | e SP-CCSM correctly simulates most of these mechanisms, suggesting that convective response to
Fig. 4. JJA regression coefficients of normalized anomalies onto normalized MJO OLR anomaly at 5°N, 90°E. Changes in the boundary |ayer may be Critical to Simulat‘ing nOrthward propagation.

Cold (warm) OLR anomalies are dark (light) shaded. Contour interval is 0.1 standard deviation for all fields.
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