Documentation on the e-suite ALARO-0 (without 3MT)
Content of the e-suite
1. Improvements in radiation scheme;
2. Novelties in water cycle computing environment;  
3. Condensation and microphysics scheme;

4. Introduction of pseudo-prognostic turbulent kinetic energy scheme and some re-tunings;

5. Use of prognostic snow density and albedo;

6. Use of recent climate profiles of ozone;

7. Optimization of computation of semi-Lagrangian interpolation weights.  
Description 

The major package of novelties in the model physics represents the result of the ALARO effort, where many ALADIN people took part. It follows the plan established in 2005 at ALADIN workshop in Bratislava. The content of the present e-suite thus encompasses the so-called ALARO-0 version, yet without the 3MT scheme treating the deep moist convection and without other three smaller issues (better aerosol description, improved gaseous transmission functions, vertical transport of liquid and solid cloud water by the vertical diffusion scheme, where some more study is needed). Another important point is that the interface between the parameterizations and dynamical core starts to follow the equations described in Catry et al., 2007. 
Radiation scheme

Here we have several ingredients. There is a new saturation cloud model, which improves optical properties of clouds in solar and thermal band. Documentation exists and a publication is under preparation. As far as the thermal band computations are concerned, these are based on the net exchange rate formalism. In the e-suite we have now better tuning of the statistical estimation of the secondary exchange terms (the documentation will be ready soon). Finally, a simplified version of the Voigt effect parameterization was included, following Geleyn et al., 2005. As the last improvement the recent climate profiles of ozone were introduced, following the work in ARPEGE of Y. Bouteloup.
Water cycle computing environment

We have introduced coherent corrections of negative humidity and water species. When a negative value is detected, it is set to zero but the difference is counted in the budget as a flux divergence and there is associated pumping of water vapor. These corrections are introduced before the call to parameterizations to account for negative values that may occur within the advection. In the computations of cloudiness and shallow convection we use now the total water content (water vapor plus condensed liquid and solid cloud water).   
Condensation and microphysics

There is a new scheme to compute the condensates entering the microphysical scheme. The condensation-evaporation process depends on the presence of cloudiness. This one is diagnosed by an algorithm close to the current operational Xu-Randal scheme (ACNEBN) but with a constraint to reach equilibrium with respect to total water content and critical humidity profile. The mesh-size is also taken into account (it is not assumed that the cloud occupies the whole grid-box). Cloudiness computed this way is used in microphysics (in order to account for the influence of cloud and/or precipitation coverage on the intensity of microphysical effects), while the cloudiness used for the radiation scheme remains the one computed by ACNEBN. The microphysical scheme itself has prognostic treatment of four water species: liquid and solid cloud water, rain and snow. The sedimentation is solved by a statistical approach (a publication is under preparation). In addition, there is a parameterization of Wegener-Bergeron-Findeisen process and a diagnostic type of a graupel effect parameterization. There exists some documentation, except (still) for the condensation part.
Turbulence

We have introduced the so-called pseudo-prognostic TKE (Turbulent Kinetic Energy) scheme. TKE is a prognostic variable, while the vertical exchange coefficients are still computed using the results of a diagnostic computation (ACCOEFK) to set the equilibrium position of the prognostic part of the scheme (some documentation is available). It is probably the first operational use of a TKE scheme in the IFS/ARPEGE/ALADIN world. 

Besides, there is retuning of mixing under stable conditions and also a small retuning of mixing length in the free atmosphere, following the work done in ARPEGE (F. Bouyssel, E. Bazile). We have used the rewriting of ACDIFUS routine to move VZIUSTAR0 coefficient to namelist. Also, the vertical diffusion scheme (ACDIFUS) uses so called “moist conservative” variables for diffusion of dry static energy and water vapor.
Soil scheme 
We have followed ARPEGE and introduced the use of prognostic albedo and snow density. This became possible with the so-called TOPO30 version of climate files, which is in use since 23/01/2006.
Technicalities

We introduced optimized routine ELASCAW computing weights of semi-Lagrangian interpolators. It is faster and results are bit-identical.

Performed tests
The e-suite was running for a winter period (November 2006) and summer period (June-July 2006).

The results in terms of scores are as follows: 

Geopotential and relative humidity scores with respect to TEMP observations are improved in both summer and winter tests. Temperature scores are improved as well, except a warm bias nearby the tropopause level. In winter it is negligible, in summer it is a bit more pronounced; it is linked to the convection. Wind scores are mostly neutral, with a small improvement at the top of boundary layer.

Screen level scores in winter show less pronounced diurnal cycle compared to the operational version and cold bias in the night is little bit improved. In summer the diurnal cycle is not modified. For both periods there is a small worsening of pressure bias.

The most important change brought by this e-suite is in the pattern of precipitation fields. These are smoother; the exaggerated spots are mostly suppressed. The precipitations occur also on the crest of mountains while before the shadow effect was too strong. The scores (contingency tables and ETS) show a small improvement. The amount of cloudiness is comparable with the operational version.  

Conclusion: The e-suite results are mostly positive and this configuration enters the operational suite on 30th January 2007. 
