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Report from stay at DMI 
Schedule of visit:

16.7.2006
Bratislava-Copenhagen 
departure 8:20

17.7.2006    visit at DMI from 9:00-17:00

18.7:2006
visit at DMI from 9:00-17:30

19.7.2006
visit at DMI from 9:00-16:00

20.7.2006   Copenhagen-Bratislava
arrival 14:00
Introduction

The visit at DMI has been organized in the frame of ALADIN-HIRLAM cooperation. The aim of the visit was to start the active cooperation on the topic “Vertical finite elements vertical discretization of ALADIN-NH”.  The visit has been organized from 16.7.2006 to 20.7.2006.

On the DMI side on the action participated Bjarne Andersen and Bent Hansen Saas.
The program of the first day of the visit (17.7.2006)
· I gave the expanded presentation on the VFE topic

· I summarized the current status of the problem (the stable version of VFE has been found with the FD treatment of TBC and BBC of laplacian term, this version has been coded during my visit at Vienna in the model CY30T1, the first tests showed that 2D idealized tests are stable but there exists unexpected source of noise that must be identified)
·  I implemented the fortran tool build on ALADIN model routines capable to perform the linear analysis of stability of 2TL NESC ICI scheme. We validated the implementation of the tool and I have explained the scientific background of the tool. Tool allows researcher to implemented idea into the linear part of the model and to tests the consequence of their development on the model stability. Those routines can then be directly used in model ALADIN. We discussed the model time stepping.

The program of the second day of the visit (18.7.2006):

· The environment to perform 2D idealized tests with model ALADIN has been ported, implemented, validated and explained. It includes:
· tool to prepare 2D academic model initial files (acadfa) has been explained 

· tool to post-process the FA files from 2D idealized tests (flux)

· tool to visualize post-processed data based on GMT (generic mapping tool)

· the development pack based on CY30T1 with the current version of VFE has been implemented and validated

· we have performed a few idealized 2D tests

· I have explained the practical implementation of the VFE derivative and integral operators (routines under SUVERTFE, VERDER and VERINT)
The program of the third day of the visit (19.7.2006):

· We have discussed the choice of model prognostic variables and how the choice of prognostic variables affects the stability of model time stepping procedure.

· We went through all the relevant model terms and I explained the difference between the FD discretization and VFE discretization of those terms. I explained how the FD discretization of model ALADIN has been derived.
· I discussed the implementation of Helmholtz solver in the model ALADIN with VFE scheme and the reasons why it differs  from FD version of the model.
· I clarified the ALADIN/NH dataflow  with the emphasis on VFE scheme discretization
We agreed on the following future activities on the topic:

1. test the accuracy and impact on 2TL time stepping stability of derivative FE operator with various treatment of boundary conditions. Following aspects shall be considered
a. change of boundary elements 

b. change of additional assumptions required to close the system 

c. nodal points located at the material boundaries (eta=0, eta=1)

d. implementation of more than one FE derivative operators dependent on the quantity that is diferentiated
2. debugging the existing VFE code (pack provided by Jozef Vivoda build on the top of CY30T1) in order to identify the source of existing noise (bug or intrinsic behavior of the implemented version ?)
3. study of C1 constrain and feasibility of its fulfillment
4. study of kinematic BBC implementation in vertical laplacian term
5. testing of the VFE scheme  in 2D framework

a. convergence and accuracy

b. stability

Due to complexity of the problem we agreed that Bjarne Andersen will start with the item 1, that is less demanding from the dataflow point of view. 

We agreed also that the closer cooperation with ECMWF on this topic is necessary (rather indispensable) due to available expertise at ECMWF.
