Rainfall over the Tropical Western Pacific in relation to SST and mesoscale gradients thereof
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Figure 8: SST, -LSST distribution before and after onset events: (a) previous day

(b) following day. As expected, there is a large shift from convergent to divergent

curvature of -LSST at 29-29.5°C SST.
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Background convergence:
w at 925 hPa is ~ 2x10° m-s™
PBL height H=750m,

Mean con ~3x10° s

at ~0.5 average speed of a "free" density
current

convergence ~ 3.5x107° s

one order of magnitude larger than regional background convergence.

3. SST structure reveal a high time rate of change in patches of order 100km dimension. Warm
oceanic anomalies can turn cold in one day, likely to be the consequence of convectively
generated winds and precipitation.

4.0Onset orientation occurs preferentially at eastward-directed SSTG. In westerly flow, this indicates
a preference for onset of rainfall on the windward (western) side of a warm patch.

5. In regimes associated with moderate wind shear and a lower-tropospheric critical level, heavy
precipitation from long-lived propagating systems is common (up to 4 days, 2000 km).

Future work:

1. Investigate the potential for coherent amplification effects that could arise from propagating
mesoscale convective systems that are dynamically coupled to evolving SST gradient zones. A
“dance” of this type might also influence the amplification or dissipation of larger scale tropical free
waves, such as inertial gravity waves, mixed Rossby waves, or Kelvin waves.
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Figure 9: The before-after onset
shift in relation to background -
LSST. The shift represents
approximately a factor of two
from background frequency in
each phase.
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2. Seek to obtain a more complete understanding of local diurnal convection (i.e. non-propagating)
and coupled ocean-atmosphere cycles more generally. The oceanic capacity to accumulate daily
residuals of energy, leading to periodic cycles of convective rainfall, may point toward an intrinsic
time scale for accumulation of SST gradients .
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