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CONTRIBUTION OF THE GERMAN WEATHER SERVICE (DWD) TO THE SWFDP REGARDING LIMITED AREA MODELING (LAM)
(Submitted by Ulrich Blahak, DWD)

Summary and purpose of document

This document briefly describes the contribution of the German Weather Service (DWD) with regards to supporting the LAM activities within the framework of the SWFDP in RA 1. 

It is outlined that DWD supports the SWFDP to continuously run the COSMO-model through provision of initial and boundary data from the global model GME (20 km resolution), technical support and staff training concerning the model. The COSMO-model replaces the former model HRM, which has been run before at KMD. The necessary resources for support and custom-tailored data provision are available at DWD and within the Consortium for Small Scale Modeling (COSMO) and will also be available in the future, as such tasks have been and will be continuously fulfilled also for several other countries.
Some useful possible next steps (model verification, higher resolution domain, data assimilation) are proposed.
Action Proposed  

The meeting is invited to review this document and advise DWD and NWS on the way forward in the LAM modeling efforts of the WMO SWFDP.
Introduction

Since the last meeting of the RSMT in July 2011 in Nairobi, operational LAM forecasting has been established at KMD. During 2011, MeteoFrance International (MFI) installed a new HPC Linux cluster with several hundred processors at KMD. The Consortium for Small Scale Modeling (COSMO) decided to provide an “older” version (~1 year old) of its COSMO-model to developing countries for free, including initial and boundary data and training, as was already provided in the past for the older hydrostatic HRM-model. DWD has established an additional staff position (Mr. Alexander Smalla) for two years (2011-2012) for the support of model users in the transition from HRM to the COSMO-model, a process which is now completed for almost all former HRM countries.

DWD (Mr. Alexander Smalla, Mr. Michael Gertz) supported the installation of the COSMO-model and the operational scheduler on the new KMD machine as part of an installation agreement. Since then, KMD runs the COSMO-model with a resolution of 7 km and parameterized convection over a large East African domain twice daily. Also, the older HRM model of DWD, which has been run at KMD before, is installed on the machine and has been (or is still?) run at a resolution of 11 km for comparison purposes.
DWD provides the necessary external data to run the model (i.e., orography, soil and vegetation data), and also the necessary initial and boundary data from the global model GME. The latter is done in a custom tailored and efficient way, i.e., the countries get the necessary fields in the original GME resolution (approx. 20 km grid spacing, 60 vertical model levels from 10 m to 36 km above the ground), cut to exactly the required model domain to reduce the amount of GME data transferred via the Internet, and with a very short cutoff time of 2:50 h based on 00 and 12 UTC (06 and 18 UTC would be possible as well). GME-data are provided up to a forecast lead time of +3 days (up to +5 days are possible) at 3-hourly intervals. However, the transfer time even for such a minimalistic data set can take a long time, depending on the internet reliability and bandwidth.
Basically, the model forecast can start as soon as the first two boundary data sets have been received, and integration proceeds with each received next data set, i.e., model and data transfer can run concurrently. This should minimize the effect of data transfer time on the availability time of the model run to the forecasters. However, the meeting should review the actual availability times of the 0 UTC and 12 UTC runs to determine, if actions have to be taken here.
There are also modeling activities with the COSMO-model coming up at TMA. Recently, TMA was able to aquire a new HPC Linux cluster, and, as far as the author (U. Blahak) understood, the COSMO-model, WRF and HRM have been installed on the system. This is a great opportunity, and the meeting should discuss about synergetic integration of these activites into the SWFDP framework.

Since shortly, GME - data are transferred to Rwanda for COSMO-model runs on a smaller domain with a resolution of 14 km.
Challenges and next steps to consider
After having established LAM routine forecasts, useful next steps would be:
· Assessment of the forecaster’s perception: Do they use the available LAM products for their day-to-day work? Do they “like it” or not? If not, why? Is there a need for additional products aside from those, which are already available on the SWFDP website?
· The COSMO-model setup applied at KMD and TMA (choice and tuning of parameterization schemes and some other namelist parameters) is not particularly tuned to East African conditions. Therefore it is necessary to asses the quality of the model forecasts (e.g., temperature, wind, precipitation) in order to point to possible deficiencies in certain weather situations, and to possibly adapt the model setup accordingly. Such model verification needs good observational data (SYNOP, TEMP, radar etc.).A good way to start would be to work on case studies and later establish more routinely procedures. Techniques for model verification range from simple “eyeball” verification over computation of bias, rms and conditional scores to non-local conditional precipitation verification.
· Proper initialization of the water temperatures of the East African lakes. This is crucial for, e.g., the convection in the area of these lakes. Currently, the initialization is done based on a simple interpolation between “neighboring” ocean points. As alternative, climatological values or actual measurements (if available) could be applied. Some code work from DWD side and coordination with KMD and TMA is necessary here.

· To resolve orographic effects and the daily cycle of the tropical convection better, more detailed simulations using grid spacing < 3 km are envisioned, out to a lead time of +1-2 days or so, depending on available computing resources. In these finescale simulations, the parameterization for deep convection can be switched off to explicitly allow for tropical convection. With this system, targeted severe weather elements would be, e.g., strong precipitation events, wind storms, or extreme temperatures. The details of this and connections to other centers (e.g., UKMO) would of course be subject to discussions at the workshop.
· Hail forecasting based on model output?
One might also think about data assimilation based on locally available observations. Currently, the (very few) observations for East Africa available from the GTS enter the model chain only through data assimilation in the global model GME (3D-VAR). The LAMs are started from interpolated GME analyses and do not do any data assimilation.

Here, the COSMO-model would offer the possibility to apply the traditional “nudging” technique in a certain time window, e.g. the first 3 h of the simulations. This would particularly make sense if there are locally more observations available than are transferred over the GTS. However, a pre-requisite would be a proper model verification method to be able to asses the impact of data asimilation and to tune the system (here: nudging coefficients, influence radii of the different observations, etc.).
In August 2013, there will be a 2-weeks training course on data assimilation with the COSMO-model, see below.

Continued support for the SWFDP
DWD and the COSMO-consortium will continue their support for the LAM activities of the SWFDP by:
· Provision of newer model versions for free (~1 year behind newest available versions).
· Support for installation and upgrading by two experienced Romanian colleagues from the COSMO-consortium (Mr. Cosmin Barbu, Ms. Rodica Dumitrache) via emailing list.
· Possible on-site training by one Romanian colleague (Cosmin Barbu), provided the costs for travel and accomodation will be covered by the institution.
· Expert support on modeling issues (Detlev Majewski, Ulrich Blahak).
· Yearly 2-weeks training course in Langen, Germany (“Capacity building for regional NWP”), targeted towards operational users from developing countries.

· This year additional 2-weeks course in Langen for data assimilation with the COSMO-model, right after the above training course. This course will be held in cooperation with the company IBL (Mr. Lepper), therefore there will be a course fee of 1800 €.
· If there is a need for additional model output products which are not direct output of the model, there is a COSMO postprocessing tool called “fieldextra”, which can be made available for free to developing countries. As the COSMO-model, this tool is written in Fortran 90. It has been developed from colleagues at MeteoSwiss and is also used operationally at DWD. It reads the model output grib files, computes derived/ regridded/ interpolated quantities and writes them to grib files, which can be visualized with the same tools as for the original model output files. There will be a 1-day fieldextra training during the above training course in Langen.

For scientific exchange on the COSMO-model, there is the yearly COSMO/CLM user seminar (3-day scientific conference) in Offenbach, Germany, usually in early March. However, DWD has no funds for travel support of participants.
