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Summary and purpose of document

The document describes the proposed nomination of a Global Producing Centre for Long-Range Forecasts

REPORT TO COMISSION FOR BASIC SYSTEMS
A Briefing of Long Range Forecast at CPTEC
The Center for Weather Forecasts and Climate Studies (CPTEC) of the National Institute for Space Research (INPE), located in Cachoeira Paulista, São Paulo, Brazil, produces and disseminates high quality weather forecasts as well as seasonal climate forecasts since early 1995. To support this production there is a group of scientists researching and developing the several modules that compose a General Circulation Model (GCM) in an ongoing process. CPTEC is among few institutes in Latin America, with supercomputing capabilities, totally dedicated to atmospheric sciences. CPTEC researchers participate intensively in International Projects, for example the Large Scale Biosphere-Atmosphere Experiment in Amazônia (LBA), A Europe South America Network for Climate Change Assessment and Impact Studies (CLARIS), International Geosphere-Biosphere Programme (IGBP), the Intergovernmental Panel of Climate Change (IPCC) and many others. 

Inside CPTEC, the Climate Prediction Group (CPG) is the team responsible to integrate and assess the monthly cycle of production runs, as well as the climatological integrations, in order to produce a validated long term forecast for the next season in Brazil. The results arising from these monthly integrations are disseminated through the World Wide Web either as figures or raw data itself. Given its multinational projection, CPTEC is invited to participate in the quarterly WMO Meeting for Seasonal Prediction for Southeastern South America involving the National Services of Argentina, Paraguay, Uruguay and Brazil.

Efforts carried out to be a Global Producer Center
In late July, 2007 a new operational version of the AGCM was made available to the CPG. The main new feature on this version was the implementation of a new physics module, which allowed calculating the 2-metres temperature. This new version is coded entirely according the FORTRAN90 standards and can be run either as OpenMP or MPI parallelization. In the following two months the CPG worked to prepare the suite that would integrate the MCGA for a long period (1970/1971-2000/2001). A set of scripts to submit and monitor the integrations was developed and the boundary conditions were prepared. Finally, on late Oct, 2007, after the long term simulation was initiated, partial results were submitted to the Standardized Verification System for Long Range Forecast (WMO). At that time only December/January/February target-season was finalized. This partial submission was a manner to signalize the CPTEC´s intention to be a Global Producer Data Center. Since then the CPG has worked diligently to accomplish the requirements needed to be a Global Producer Data Center for Long Range Forecasts. Most of them were fully accomplished, few are in way to. These team effort resulted in the achievement of a long term simulation with the brand new version of the CPTEC AGCM, the development of a new assessment system based on the standards of the SVSLRF and a new web page to display and disseminate the forecast results of this new version of the CPTEC AGCM.

Compliance between activities on long range forecast at CPTEC and the WMO CBS requirements for global producing centres 

1. Fixed production cycles and time of issuance 

CPTEC has a fixed production cycle and time of issuance for the long term forecasts. Every month since 1995, during the first week, CPTEC runs a spectral AGCM with T062 horizontal resolution and 28 levels. The integrations are 15-members ensembles forced with persisted and predicted SSTs, and the forecast horizon is 9 months. The forecasts are seasonal (3-month) with one month lead lag, for instance: at the beginning of September, 2008 CPTEC is predicting the seasonal anomalies for the OND/2008 season and so on. Thus, CPTEC fulfils criterion 1.

2. Provide a limited set of products as determined by the APPENDIX II-6 of Manual on the GDPFS with recommended amendment 

The basic properties of forecast products from CPTEC AGCM are as follows: 

Temporal resolution: Averages over 1-month and 3-months periods 

Spatial resolution: Gaussian T062 in spectral space, approximately 1.875º x 1.875º in grid space

Spatial coverage: Global 

Lead time: 1 month (for 3-month forecast) 

Issue frequency: Monthly

Output types: Raw data (monthly 3-months mean) and images 

Indications of skill: verification assessments over simulation period were computed in accordance to recommendations from CBS on the Standardized Verification System (Attachments II-8) matching level 1 and level 2 requirements.

Content of basic forecast output: A minimum set of variables, in accordance to that stated in the Appendix II-6 of the Manual on the GDPFS is being provided:
· Two metre temperature over land

· Sea surface temperature

· Precipitation

· Z500, MSLP, T850

Hence, the list of products of the CPTEC meets the minimum requirements posted by the Manual on the GDPFS (WMO Nº 485), Vol. I, APPENDIX II-6 and the criterion 2 is also met. 

3. Provide verifications as per the WMO Standard Verification System for Long-Range Forecasts (SVSLRF) 

Results of CPTEC AGCM simulations from 1979– 2000 (verification period is limited by observation data) were submitted to WMO Lead Centre for the SVSLRF (Melbourne, Australia) according to the recommendations in the Manual on the GDPFS (WMO Nº 485). As a proof of dedication, the mandatory levels 1 and 2, plus the optional level 3 were accomplished through 1 year period, even though the recommendation was to span this steps over 2 years period. 

Relative Operating Characteristics, Reliability Diagrams and accompanying Mean Square Skill Score with associated decomposition for conventional seasons (DJF, MAM, JJA, SON) was applyed to 2-metres temperature and precipitation over tropics, Northern Extra-Tropics and Southern Extra-Tropics. Thus, CPTEC meet criterion 3.

4. Provide up-to-date information on methodology used by the GPC 

The CPG has been written a document containing a short model description and methodology used by CPTEC for the long range forecast. It will be available together with long-range forecast verifications and visualization charts as soon as the English version of the web-site of the CPTEC is ready (likely in a couple of month).   

The climatological characteristics, seasonal assessments and formulation of physical parameterizations, as well as the numerical aspects of the CPTEC AGCM are described in the papers cited below. 

· Cavalcanti, IFA, J.A.Marengo, P.Satyamurty, C.A Nobre, I. Trosnikov, J.P Bonatti, A O. Manzi, T. Tarasova, L.P. Pezzi, C. D’Almeida, G. Sampaio, C.C. Castro, M. B. Sanches, H.Camargo, 2002. Global climatological features in a simulation using CPTEC/COLA AGCM. J.Climate, 15, 2965-2988;
· Marengo, J. A., I. F. A. Cavalcanti, P. Satyamurty, C. A. Nobre, J. P. Bonatti, A. O. Manzi, I. Trosnikov, G. Sampaio, H. Camargo, M. B. Sanches, C. A. C. Cunningham, C. D'Almeida, and L. P. Pezzi, 2003: Ensemble simulation of regional rainfall features in the CPTEC/COLA atmospheric GCM. Skill and Predictability assessment and applications to climate predictions. Climate Dynamics, 21, 459-475;

· Panetta, J.; Barros, S. R. M.; Bonatti, J. P.; Tomita, S.; Kubota, P. Y. Computational Cost of CPTEC AGCM. In: 12th ECMWF Workshop on the Use of High Performance Computing in Meteorology, 2007, Reading, UK. Use of High Performance Computing in Meteorology, 2007. 

Thus, CPTEC is about to meet criterion 4.

5. Make products accessible through the GPC Web site and/or disseminated through the GTS and/or Internet 

Presently, the distribution of the long term forecast is made through the World Wide Web. Deterministic maps (ensemble mean) for temperature, precipitation and geopotential height at 500 hPa are already available on the Portuguese version of the web page for long range forecast: http://www.cptec.inpe.br/prevnum/prev_clima/index.shtml. The raw data coming from the AGCM integrations is made available to several partners through the CPTEC´s ftp site. Distribution of climate forecast is also formatted as a Bulletin, named Infoclima, available also through the WWW. It is accessible on the Portuguese version of the web-site at http://www.cptec.inpe.br/infoclima/.

In addition, the CPG is managing an effort to develop and publish, as soon as possible, a new Web Site (in English) where the results and assessments of the production and long term runs will be shown. A prototype is available at the following URL: http:// clima1.cptec.inpe.br/gpc/. Hence, CPTEC makes its products accessible through the Internet and disseminate them among the Institutions interested in. Therefore, we conclude that CPTEC already meet the criterion 5 and is working to fulfil it even better.
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