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1.  Introduction

There was no formal meeting of the Region IV since the working group on planning and implementation of the WWW in Region IV was held in Belize City, Belize, from 19th to 22nd of October 2004. During the meeting, the participants went through the regional aspects of the WWW components that included the Data-Processing and Forecasting Systems (DPFS). The report of this meeting is available on the WMO website (http://www.wmo.ch/web/www/CBS-Reports/PIW-index.html).

This document will first summarize the DPFS changes in RA IV in the last years and then elaborate on the recommendations on the DPFS part of the regional activities that were put forward during this working group session. The list of the recommendations is as follows:

· Revision of the NWP forecasts on GTS

· Demand for formal feedback mechanisms on NWP between user NMCs and provider RSMCs.

· Demand for RA IV NMCs to be able to run local area models (LAM) for their area of responsibility.

· Training material available in languages other than English.

The working group recommended that it would meet every two years (instead of every four years) and that these meetings would coincide with the Hurricane Committee. This demand was not answered and is a problem of not being able to keep in touch with RA IV demands. If this recommendation would be accepted, it would make it very efficient for the RA IV rapporteur to effectively report the regional concerns to the ICT on DPFS which also meets every two years.

2.  Review of DPFS in RA IV

The review will present progress and improvements in the analysis/forecasting systems at WMC Washington and RSMC Montreal, including Ensemble Prediction System and Limited Area Modelling, post-processing and nowcasting activities, severe weather forecasting and Environmental Emergency response.

2.1 In the last two years, progress was made in data assimilation and in modelling at both centres. The assimilation of non conventional data, e.g. satellite radiances, atmospheric wind vectors and ACARS/AMDARS, was noted and resulted in remarkable improvements of the quality of global forecasts. Examples of experiments of forecasts using analyses obtained with and without satellite data showed greatest impacts on tropics and southern hemisphere. They also showed that over northern hemisphere, satellite information and conventional upper air data are now of equal importance. The introduction of the 4D-Var analysis at CMC in March 2005, showed noted improvements up to 5 day forecasts. On the modelling side, the global model GFS at NCEP has now a resolution of about 55 km and is run 4 times a day up to 16 days, while the regional model has now a resolution of 12 km and runs 4 times a day to 84 hours. The regional GEM model at CMC has now a resolution of 15 km. Both NCEP and CMC are working towards mesoscale modelling in non-hydrostatic configuration and without convective parameterisation.
2.2 The Ensemble Prediction Systems (EPS) of both CMC and NCEP have also evolved over the four years. CMC runs a global EPS of 17 members with forecasts at a resolution of 150 km, issued twice a day up to 16 days using Ensemble Kalman Filter, as perturbation method. NCEP runs two series of EPS, the global EPS with 17 members of 100 km resolution that are run every day four times a day and the regional EPS (or Short Range Ensemble Forecasts) that has 15 members of 32 km resolution which are run twice a day up to 63 hours. Finally, training on EPS is available in the recent production of a distance learning module on EPS, produced by COMET (Cooperative Program for Operational Meteorology, Education and Training). The module is available on the COMET web site: www.comet.edu. A discussion on the eventual availability of the modules in other languages than English has been mentioned. The RA IV working group recommended that Spanish translation should be provided.
2.3 A trilateral collaborative agreement, North American Ensemble Forecast System (NAEFS), has been signed in November 2004 between the Meteorological Service of Canada (specifically CMC), the National Weather Service (specifically NCEP) and the National Meteorological Service of Mexico (NMSM) on exchange and use of ensemble forecasting. The main issue of this agreement is the operational use of combined multi-model ensemble outputs, but also looks at research, development, and implementation activities related to a NAEFS. The plan is divided in four different components: data exchange, post-processing (e.g. bias removal before merging ensemble members), product development and verification. Research and development work will be shared by the two centres in many of these areas while in others alternative approaches can be pursued and compared. This collaboration will lead to acceleration in the schedule, and enhancement in the quality of ensemble related operational implementations at both centres.

2.4 Post-processing of the direct model outputs is still necessary, even at resolutions of 12 to 15 km, because of the fact that models have difficulty with local effects that are not seen by models because of differences between model and real topography and deficient parameterization of physical processes. Examples of post-processing products were shown, namely the production of severe weather indices from model outputs, which can in turn be used by the forecasters to produce high impact weather forecasts. Examples of guidance for thunderstorms were also shown.

2.5 A nowcasting system was developed at CMC to help out the routine forecasting of weather elements in Canada. It is basically a stand-alone statistical forecast system based on recent surface observations (Metar), radar and lightning data; satellite information will be added eventually. The nowcast system generates hourly forecasts from 0 to 12 hours of sky condition, occurrence and precipitation type, visibility, convection and temperature. The forecasts obtained are always in terms of probability, but can always be converted into categorical forecasts. Verifications have shown some skill at forecasting opacity, precipitation type and visibility, but limited skill at forecasting convection and occurrence of precipitation. In general, the nowcasting system outperforms persistence after one to two hours projection times. There was interest for the development or adaptation of the Metar part of the nowcasting system in other RA IV NMCs.

2.6 The designated Regional Specialized Meteorological Centres (RSMC) for the provision of atmospheric transport and dispersion modelling products in WMO RA IV are located in Montreal and Washington. Since April 1994, RSMC Montreal and RSMC Washington have conducted monthly tests of the operational procedures and prepared the required joint statements, as defined in WMO/TD No. 778. RSMC Melbourne also takes part in these tests since RSMC Montreal and RSMC Washington are backups for WMO RA V. The involvement of RSMC Melbourne has started in 1996. These monthly tests in RA IV and V are also used as a test platform for the development of new approaches to the exchange of electronic files and outputs in the context of RSMC response. The test results are made available to the International Atomic Nuclear Agency. NMHS have also been invited to participate and to access the products from common mirror web pages maintained by the RSMCs. This helps train the NMHS in EER activities and demonstrate their role with their respective national emergency response organization.

2.7 RSMC Montréal was designated as one of ICAO's Volcanic Ash Advisory Centre (VAAC) in 1997. The Montréal VAAC has an area of responsibility covering Canada, the Northwest Atlantic, Greenland and the Arctic. VAAC Anchorage has an area of responsibility covering the North Pacific and Alaska. VAAC Washington covers the contiguous US, significant parts of the Atlantic and Pacific Oceans and the northern half of South America. The three VAACs coordinate regularly to discuss operational and coordination issues and regular exchanges of atmospheric transport and dispersion modelling products for volcanic ash are taking place between all centres. These centres also have regular exchanges with VAACs located in adjacent Regions.

3 RA IV Recommendations

3.1 Revision of the NWP forecasts on GTS
The list of the NWP forecast data that is distributed on GTS in RA IV has been identified more than 10 years ago and has never revised thoroughly. In view of the changes of the RA IV requirements and the broadcasting facilities that are now available, it was sensed that a revision was essential. A list, far from being extensive, was mentioned:

· Hurricane tracks from different NWP models

· EPS–grams for several areas of the Caribbean

· Increase the number of fields form the NCEP Global Forecast System (GFS) fields on GTS 

· Add fields from other models (e.g. MM5 runs over Central America)

Although all the members of the working group found it very important to diversify the sources of NWP outputs and the number of fields available, it was also stressed that the bandwidth capacity is limited. If one chooses to add sets of fields, this could cause some delays on other data that are transmitted on the GTS. It was proposed that the task of revisiting the products could be given to the rapporteurs of ISS and DPFS, with the mandate of establishing the list in collaboration with the RA IV working group.

3.2 Demand for formal feedback mechanisms on NWP between user NMCs and provider RSMCs

The session noted that there was a demand for formal feedback mechanisms on NWP between user NMCs and provider RSMCs. Global models, which are run in RA IV RMSCs, are monitored daily over Central America and the Caribbean Islands by the meteorologists there. The forecasters in RA IV would like to be able to mention situations where models perform badly. This could help the NWP providers to eventually identify systematic problem with models and would also increase the knowledge of NWP users on the limitations of model outputs. 

The mechanism to transmit the demands still needs to be finalized, but at least one contact point per RSMCs has to be appointed in order for such a system to be functional.

3.3 Demand for RA IV NMCs to be able to run local area models for their area of responsibility.

The session recognized the growing demand for RA IV NMCs to be able to run local area models (LAM) for their area of responsibility. The increase in power of the personal computers has now reached the point where it would be feasible to run LAMs in real time that could benefit the operational programs and at the same time contribute to raise the capacity building within RA IV.

The working group realized that this is not a request that can be accomplished easily, but by trying to first focus on one or two NMCs that could run LAMS over sub-regional areas could be the first step. These NMCs could make the outputs available to neighbour NMCs. A meeting between modellers of Mexico, Caribbean and Central America has already been planned to address a similar issue. It will involve discussions with the University of Costa Rica, Panama, Jamaica and the Caribbean Met Office.

3.4 Training material available in languages other than English

The COMET modules, mainly the one on EPS, are seen to be very helpful as a training mechanism in RA IV. The fact that the majority of the modules are only available in English is seen as a serious limitation though. The Meteorological Service of Canada has indicated its interest in eventually translating all the modules to French to serve the Francophone meteorological community in Canada. The session recommended its Spanish translation as well. 

The COMET translation in Spanish was also mentioned at the Standing Conference of Heads of Training Institutions of National Meteorological Services (SCHOTI) which recently met in July 2004. SCHOTI cooperates with, and contributes to, the WMO Education and Training Programme. The working group felt that this request could also be addressed at the forthcoming ICT session on the on DPFS.

