1.
This study presents a mechanism for the maintenance of the MJO time scale based
on scale interactions.

4. we use ERA 40 plus FSU physical initialization
to incorporate rains within a WRF model during
the IOP of dynamo which covers the period
November 2011.

5. we perform high resolution box energetics to
examine in scale processes , the organization of
convection, the generation of available potential
energy and the transformation of eddy available
potential energy into the eddy kinetic energy for
an iop inner domain of dynamo. this addresses
the maintenance of synoptic scale disturbances
during the intensive observation period.

1. The dynamo period 1 October to 15
December 2011.

2, The TRMM 3B42 data sets at 6 hourly
intervals for this period for rainfall estimates.

3. The dynamo ship radar reflectivity and rain
rate estimates during the intensive observation

period. 6. we next utilize global data sets to examine

formal scale interactions among many scales. the
main question we ask is on the energy that the the
MJO space-time scale receives for its
maintenance .
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Radar reflectivity of radar image from a DYNAMO ship during the IOP. An
illustration is also provided for the comparison of TRMM and radar rain
during IOP of DYNAMO.
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Organization of convection on the
synoptic scale (850 hPa streamline)
during the IOP of DYNAMO Precipitation
is shaded.
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since the organization of convection is roughly on the same scale as
that of vertical motion. the contributions to the generation of available
potential energy and its transformation to kinetic energy ( these carry
vertical motions in their co-variances). These processes are most
robust for physical initialization based experiments because convection
and vertical motions were large and closely collocated. the figures
above show the box energetics of Lorenz that show these features.

3. Scale Interactions

Nonlinear Kinetic energy transfer in
Frequency Domain

Nonlinear Kinetic energy transfer into frequency n by interaction among

different frequencies excluding 0 frequency = < K_ - K,
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Cospectrum P,(ABC) is defines as:
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Where N is Nyquist frequency.
A transfer occurs only when frequencies n, m and n + m are related as
n=(ntm) sm

Convergence of flux of momentum

200 hPa streamlines on
" the time scale of the MJO
0. and the convergence of
12 flux of momentum on the
2, synoptic scale on 24 Nov
S 2011,
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The convergence of flux of momentum from the synoptic scales
strengthens or weaken the westerlies or easterlies of the MJO time
scale. This is what leads to a strengthening of the MJO by energy
transfers from the synoptic scale, and thus contributing to the

maintenance of the MJO.
The above figure is the illustration tropical waves as seen by the 850

hPa level winds and the superimposed rains for those days. This
shows the organization of convection in these synoptic scale waves.

Kinetic Energy transfer in MJO Scales at 200 hpa
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The blue coloring shows the energy exchanging ( via scale
interactions) from all scales ( excluding synoptic scale) to the
MJO , the next panel with red coloring shows the energy
exchange from all the permissible synoptic scales to the MJO.
These results are still being confirmed.

5.

1. Rain rate initialization is necessary to initialize cloud resolving models that
show an organization of convection on the scale of mesoscale disturbances of
DYNAMO.

2. In-scale organization of convection, generation of available potential energy and its
transformation to eddy kinetic energy all occur on the scales of synoptic disturbances.
this implies that convection within the inner domain of dynamo plays a major role in the
maintenance of synoptic scale near equatorial disturbances.

3. The synoptic scale convey energy for the maintenance of the MJO via
dynamical scale interactions. These are triad interactions that carry energy
exchanges from pairs of frequencies on the synoptic scale to one frequency of
the MJO time scale. there are many such matt lly per ible triads that
contribute to the maintenance of the MJO time scale. The synoptic scales are
important for this maintenance.
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