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 1. Introduction.

Cooperation between ALADIN and HIRLAM scientists on surface issues has been permanent during the last 10 years. Although the current ALADIN and HIRLAM codes for the physics part are starting from the same basis (ISBA, 1989, for land surface), new additional features have been (and are about to be) implemented in both codes and also in Meso-NH, causing divergence in physics and coding style between the codes presently used by HIRLAM, ARPEGE/ALADIN and AROME. Differences are even larger in the surface assimilation packages, where HIRLAM has recently put more efforts, and the descriptions of physiography.

The recent cooperation of ALADIN and HIRLAM scientists in the frame of the EU ELDAS Project has forced some approach of the surface treatment in both models but exclusively for the ELDAS project purpose. Among the most relevant features which were modified only for the ELDAS exercise can be mentioned the suppression of tiling in the HIRLAM code, the usage of a common ECOCLIMAP physiography for both models, the usage and testing of the same so-called "1d-var" method (in fact a dynamical O.I.) for the assimilation of soil moisture, etc.   

As an additional constraint to the ALADIN/HIRLAM cooperation, it should be mentioned that the ALADIN team is currently embarked on the coupling of the new externalized surface code (in a library called SURFEX) to the ALADIN model. It was originally devised to meet the need for common surface interfaces for all Météo-France models (AROME, MESO-NH, ALADIN, ARPEGE, off-line runs). 

 2. Bases of the ALADIN/HIRLAM cooperation on surface issues.

A major challenge of the ALADIN/HIRLAM cooperation is the design of common interfaces for physics : a unique interface to dynamics, but also a unique interface between atmospheric and (externalized) surface physics, based on Best requirements, and new interfaces between surface and "initialization" configurations (data assimilation, changes of geometry). Such tasks will required significant effort along the next 2 years, but will allow flexibility in the choice of options afterwards.

Besides research should go on, mainly on a better modelling of exchanges between atmosphere and water, and on the initialization of surface variables, assimilating more observations. 

Of course, unique tools should be used or designed whenever possible, trying to take the best benefit from the expertise capitalized on each side.

 3. Tentative schedule

a) Externalization and coupling

The first step, started in ARPEGE/ALADIN and to start end September in HIRLAM, is the separation of surface processes from atmospheric parameterizations within each physical package, and the coupling of the externalized surface package to the upperair one via a Best-type interface, specified so as to fill constraints from both models (coupling and enquiry modes). The question : 1 or 2 externalized surface packages keeps a priori open at this level. A sensible approach could be 2 separate packages first, as long as the French SURFEX one is not well in hand of HIRLAM scientists at least, which enables to test the robustness of the interface (which should allow to use any surface package) and reduce maintenance problems at this stage. The problem of merging or not the two libraries should be analyzed later. Note that some advanced options will be temporarily "left aside" (i.e. to be used with small timesteps) for implicit coupling with several energy budgets is not yet coded in the interface. Hopefully, end 2006, ALADIN forecasts using any available upperair physics with the simplest schemes of both surface packages should be possible.

As second step, two main problems must be addressed. First the SURFEX computation of physiographic fields, based on the high resolution ECOCLIMAP database, must be extended so as to fit the needs of all physical packages, and validated in a NWP framework. Second the "externalization" of surface analyses is to be addressed, with many question marks : to which extent ? (initialization of surface variables only ? or also screen-level analyses ?) what about the observation operators also used by upperair assimilation ? which starting point ? (HIRLAM O.I. since more sophisticated ? consistency with ARPEGE ? statistical or dynamical O.I. for soil moisture ?) 

b) Use of advanced options

Here the first point to address is the extension of implicit coupling to several energy budgets, so as to be able to use the new HIRLAM or Météo-France snow schemes, for instance, with reasonable timesteps. The problem has not been addressed yet.

Next, a careful evaluation of the many available options in the different packages, and the examination of the corresponding initialization problems must be carried out.

The merge of both packages could be considered at this point.

c) Improvements in physics

The following needs have already been identified :

· Improvement of sea-ice treatment

· Improvement of lake'description

· Implementation of an irrigation module

The above list keeps open, and deficiencies noticed in the already available schemes shall also be addressed. For every new parameterization, initialization problems (data assimilation, physiographic data, ...) must be addressed simultaneously.

Externalization should allow more flexibility as concerns the introduction of new schemes, hence new fields, and an easy coupling to other models.

d) Improvements in data assimilation

New fields and new methods

· SST, sea-ice border, snow variables, ... 

· improved description of structure functions (spatial and temporal variability)

· moving to dynamical O.I. operationally then working on variational methods

New observations

· SAF products first (starting in 2005)

· new satellite data (microwave or infrared) in a second stage

