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1 Motivation 4 Kinetic energy spectra in ALADIN
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It is thus natural to ask the following questions: 800 In the mesoscale region of our interest, the total EK spectrum is very well described
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* how does the energy partitioning between divergent and rotational energy change 103 102 101 resolution of the applied ALADIN/SI model is about 6-7Ax.
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Figure 3: Distribution of divergent energy contribution with respect to altitude and horizontal ® ©
scale. Divergent energy is expressed as the fraction of the total kinetic energy at each model level.

There is a significant horizontal and vertical variability of the unbalanced (divergent) :
energy percentage. It varies from 80% in the PBL below 20 km scale and in the

e Spectral limited area model ALADIN/SI (CY35T1)
4.4 km horizontal resolution, 43 vertical levels

e 450 grid points in x and 432 in y direction

* Domain size: L, = 1930 km, L, = 1850 km

* |nitial and boundary conditions from ECMWF
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Figure 4 is a summary of Figure 3, the
averaging is done over all scales below
300 km. The results are shown for both
periodization methods.
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Figure 7: Monthly and vertically averaged spectra of rotational, divergent and total kinetic energy
in (a) the free troposphere, (b) the planetary boundary layer (PBL) and (c) the stratosphere.
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* July 2007, 2 runs per day, 6-hour forecasts The divergent energy spectra are in all layers characterised by shallower slopes than
the rotational energy spectra.

Through most of the troposphere, the total kinetic energy spectrum at scales around
100 km and smaller is reasonably well characterised by the K/3 power-law while in

the boundary layer, the spectrum becomes shallower.
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The main properties of the results are
robust to the applied method for the
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 Fields are periodized in extension zone (11 points)

 Vorticity (¢) and divergence (6) are computed

periodization of the limited area fields.
from wind components in spectral space: In the upper troposphere and in the 00|

o = tkuy, + ilvy, Figure 1: Model domain and orography. stratosphere the relative percentage of 1000 L= E20n¢
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The extension zone is denoted with the the divergent energy is slightly smaller share of divergence
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* The divergent and the rotational part of kinetic energy are defined as: completely cIe.ar and most likely related fraction of divergent energy in the total kinetic 5 COﬂCl UusIonNsS
to the properties of both methods.
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s 10505 Y * At scales below 300 km, about 50% of kinetic energy in the free troposphere is
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* |n two layers, at approximately 900 hPa and between 500 hPa and 400 hPa,
rotational kinetic energy dominates on all scales larger than the model’s effective
resolution.

 The maximal percentage of divergent energy in the total kinetic energy at the same
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* To test the sensitivity of the results to the
periodization method, these results including

share of divergence
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the extensiqn zone were compared to the “vg TN — level is found at stratospheric levels around 100 hPa and at scales below 100 km,
lrier;::(sj c;tr);??iicljdts)yadriter:f;génfo[nzw]n:2?1I ; Figure 2: KEspectr;f;;;l btained as o | = D which are not represented by the global models analysed so far. This result calls for

> y use sum of rotational and divergent energy 10 o 10 1o’ . o further studies with high-resolution models and comparisons with observations.
x?t:etnteatigr?uz f:i:?;calgZnon?lzn';'ﬁl\r{!ﬁfnaewgfe:?r;bers’ ‘e ot and KE spectrum, obtained from u and v Figure 5: (a) The fraction of divergent energy in the total kinetic energy in the same layer. * Atall levels, the divergent energy spectra are characterised by shallower slopes than
horizontal wavenumber, K= k2+ I, and A is horizontal wavelength, A = 21/K.) wind components, for a random case. (b) The fraction of one layer divergent energy in the total kinetic energy across all model levels. the rotational energy spectra.
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