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ANNUAL MEETING OF DIRECTORS OF METEOROLOGICAL SERVICES
          Doc. 5
GEORGETOWN, GUYANA – 29th NOVEMBER 2008
THE CMO RADAR PROJECT – TECHNICAL ISSUES
 (Submitted by the Coordinating Director)

INTRODUCTION

1.
In October 2003, the European Commission approved a 13.2 million Euro Regional Project to construct and install four new digital weather radars in the Caribbean to replace an old and obsolete radar network installed by the CMO in the late sixties and early seventies.  The Project will link the new radars with others already in place to form a modern network of nine radars as part of the Caribbean Early Warning System for severe weather conditions.  

2.
The Caribbean Forum of ACP States (CARIFORUM) in Guyana has overall responsibility for the Project, using resources of the 9th European Development Fund (EDF), while the Caribbean Meteorological Organization, based in Trinidad and Tobago, is the Executing Agency.

3.
Memoranda of Understanding were signed between CARIFORUM and the Governments of Barbados, Belize, Guyana and Trinidad and Tobago which clearly defined the deliverables by each party to the Radar Project.  
4.
CARIFORUM, through the CMO, expected that the implementation of the Radar Project would achieve the following results:
· Meteorological Radar Systems.  Four meteorological Doppler radar systems installed, tested and appropriately transferred to local authorities.

· Communication Network.  A telecommunication system, linking the new and existing radars, to extend the benefits of the radar system to CARIFORUM countries and territories in the region.  The radar data will be exchanged across the region using the existing regional meteorological telecommunication system, 

· Strategic Human Resources Development.  Interventions for generation and utilisation of network outputs.  The Caribbean will increase its human resources capacity to utilize technological improvements in radar systems. 
· Improved access to reliable weather data. Through the digital technology of modern weather radars, and communication systems such as the Internet, radar images will, for the first time, be made available in real-time and in an easily understood form to the emergency managers, the media, special users and the public, thereby improving awareness, decision-making and response.

ACTIVITIES COMPLETED TO DATE -CMO
5.
Activities relating to the CMO Radar project have primarily focussed on the completion of the construction of the radar towers, delivery, installation and commissioning of the radars, installation of the software developed by Météo-France and delivery of the visual display units to the respective countries.


Radar Towers

6.
The construction of the concrete tower in Trinidad was completed in April 2008 after a suspension to allow for the installation the radar.
7.
The installation of the steel tower was completed in Barbados in early April.  This allowed for the radar installation to start at the end of April.
8.
After a recommencement of the construction in Guyana in October 2007, the tower’s construction progressed relatively smoothly.  The Government of Guyana made payment to the contractor, as agreed, for the new tower to reach the level at which the first tower was when it was abandoned.  The tower is expected to be completed early in January 2009.
9.
Construction in Belize started on 14 February and was expected to take five (5) months.  Construction was not completed until early August. 

Radar Installation
10.
Installation of the radars was not completed without a few hiccups.  The installation in Trinidad started on 11 February and was scheduled to be completed in six (6) weeks.  The installation period included a period for testing the radar.  Four (4) days into the fifteen (15) day “burn-in” test as specified in the radar contract, the pulse transformer failed.  CMO then found out that a similar problem occurred prior to the factory acceptance test, which was performed in Germany in September 2007.  Another pulse transformer was installed in early July, and another “burn-in” test was scheduled and completed.  However the new pulse transformer failed just after the “burn-in” test but prior to the site acceptance test.
11.
Barbados installation started at the end of April.  There was a delay in connecting the tower to the electric grid which caused a setback in the testing.  

12.
Installation of the radar in Belize began in August.  However, it was noted by the radar supplier that the circularity of the base ring for the radome was not within tolerances, which required the base ring to repositioned and installed.  Installation of the radar was completed on 1 September.
13.
Testing of the radar in Trinidad started during the mid-October, while testing in Barbados started towards the end of October.  The site acceptance test for Trinidad was completed on 7 November.  Testing in Barbados was completed on 14 November.

Visual Display Units/Radar Composite

14.
A representative from Météo-France was in Trinidad during July to install a lite version of their Synergie software to display the radar mosaic on the visual display units, which were purchased in December 2007.  The software is configured to ingest data from different sources depending on whether the National Meteorological Service (NMS) is connected to the World Meteorological Organization’s International Satellite Communication System (ISCS).  VDUs for NMSs which are not connected to the ISCS were configured to receive the data via ftp transfer.  Configuration of the Global Telecommunication System to transmit data from Belize, Barbados and Trinidad and Tobago was completed on 19 November.
THE GOVERNMENTS’ OBLIGATIONS
15.
The Governments of Barbados, Belize, Guyana and Trinidad and Tobago provided land for the radar site with all necessary infrastructural needs such as access roads, water electricity and telephone.  Further, the Governments facilitated in getting the necessary approvals including Municipal and Local Government, Town and Country, Water and Sewerage, health, telecommunications/licensing, national security and immigration.
16.
The Governments also agreed to a set of data sharing principles, which would ensure that there socio-economic benefit not only to the radar host countries but to all the countries bordering the Caribbean Sea and in some cases the Gulf of Mexico.  The data sharing principles which were agreed to are as follows:

1. ensure that data from the Radar Station(s) are utilized for the protection of life and property against weather phenomena and associated natural disasters;
2. ensure that data from the Radar Station(s) are made readily available to the public via electronic or other appropriate media during normal and inclement weather conditions;
3. to make data from the Radar Station available to special users of this type of information within each country.  These users include national disaster preparedness/emergency management agencies and the media, and sectors such as civil aviation, fishing and marine services, tourism, construction, utilities, onshore and offshore industries, forestry, agriculture, water resources management and academia;
4. data from the Radar Station would be provided by each National Meteorological Service (NMS) under terms and conditions and using mechanisms as deemed appropriate by the NMS;
5. to make selected “real-time” data from the Radar Station(s) available to other regional Meteorological Services, under the general guidelines of the CMO and in keeping with the requirements of the WMO.  This will include provision of data for the regional composite radar image system at the Météo-France facility in Martinique (SRMA) and the provision of data to the National Hurricane Center of the USA;
OPERATIONAL OBLIGATIONS

17.
Each Government also agreed that the radar station will:
I. be operated by the NMS in accordance with the technical specifications of the manufacturers and within the technical and administrative arrangements established under the CMO;
II. operate in a continuous mode 24 hours-per-day, 365-366 days per year;
III. operate an Internet Server or any agreed superseding technologies to provide radar data to the public and other users;
IV. establish the arrangements to provide “real-time” weather radar data to any special user that may have such requirements for its operations;
V. participate in the creation of a regional Radar Composite System and Service, through the Météo-France facility in Martinique (SRMA), as defined in arrangements between the CMO and Météo-France. For this purpose, the general operational obligations are as follows;
a. routinely collect and transmit radar data for the Composite System every 15 minutes, from an agreed start time for each radar, in PPI mode at a constant pre-defined elevation, azimuth, rotation rate and range;
b. schedule  radar maintenance with prior agreement between the NMS and SRMA;
18.
Also they agreed that each country’s National Meteorological Service will:

I. be responsible for all components of the Composite Display System at its own facility, including agreed upgrades, but shall not modify any related hardware or software unless agreed to by the CMO and Météo-France;
II. participate in a Technical Committee, along with representatives of the other Radar Stations and the SRMA, to determine all technical matters in connection with the Composite Service
IMPLEMENTATION ISSUES

19.
It has been difficult for the CMO Headquarters Unit to correctly ascertain how far each National Meteorological Service has progressed in implementing the obligations of their national government’s especially in the area of data sharing.
20.
The data which is to be shared falls into three categories.  The data in these categories have been modified for easier implementation by the NMS, these are:

(i) Radar data for the Mosaic: - This data is in BUFR format and it is a scan taken every 15 minutes, from an agreed start time for each radar, in PPI mode at zero degrees elevation and at a range of 400Km; 

(ii) Radar images for Meteorology: - These various images such as volumetric scans, Doppler images, horizontal wind, rainfall accumulation etc., which are either accessible from either a password protected website with looping capability or as still images from an password protected FTP server.  For greater security, if the website option is used, then the scripting language which should be used is Hypertext Preprocessor i.e. PHP.
(iii) Radar images for the general public: - These are images where user is given a choice of still or looping images, at a few selected ranges i.e. 50km, 100km, 200km etc. showing basic data such as PPI and/or rainfall.  An example radar images for the general pubic can be found at the National Weather Service radar website at http://radar.weather.gov/. 
21.
To satisfy the data sharing obligations as agreed by the respective governments, the NMS need within their organization, a computer network (preferably client/server) to automatically route the radar data in BUFR format to the workstation which transmits via the Global Telecommunication System (GTS), the FTP server and the website.  The automatic routing of the radar data through the network ensures that there is minimum delay between the time taken to receive the reflect pulse at the radar site and transmission of the data/image from the NMS.
22.
The radar mosaic will be transmitted by Météo-France facility in Martinique via the GTS to the meteorological workstations in Meteorological Services with Forecast Offices, there are located in Belize, Grand Cayman, Kingston Jamaica, Antigua, St. Lucia, Barbados, Grenada, Trinidad and Guyana.  The non-forecast meteorological offices will received the mosaic data via ftp transfer.  The Radar Projects will provide to all meteorological offices a workstation for the display of the radar mosaic.  This workstation has already been configured for each country and meteorological office.

23.
Although the Memoranda of Understanding attempted to capture all the responsibilities by CARIFORUM, each Government and the CMO to the Radar Project, there is one area in which the MoU is deficient.  The Project has provided technician training for thirteen (13) persons from the four countries and the CIMH both at the factory and in each country.  It is imperative that mechanism be found to network the technicians so that they able to collaborate on the problems indentified at each radar site, thereby continuously honing their skills.  

24.
In addition, a methodology must be established for managing the Central Stores Facility at CIMH in Barbados, where each radar host country can have easy access to the spares, but there is accountability also to ensure that the stores are replaced.
_______________
� EMBED Word.Picture.8  ���





C A R I B B E A N


M E T E O R O L O G I C A L


O R G A N I Z A T I O N











CMO Headquarters

October 2008

_1069830072.doc



