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FIFTY-FIFTH SESSION
Belize City, BELIZE, 12-13 NOVEMBER 2015


CMO  WEATHER  RADAR  NETWORK
(Submitted by the Coordinating Director)

Introduction

1.	The CMO Weather Radar Network comprises six S-band Doppler radars, namely, the US-made radar in Jamaica, installed in 1999; and five German-made radars in Belize, Barbados, the Cayman Islands, Guyana and Trinidad and Tobago.  This network, along with other pre-existing radars in other Caribbean islands, provides the Caribbean with a modern sophisticated tool that complements other surface-and satellite-based weather observing platforms as part of the regional early weather warning system. 

2.	The radars in the CMO Member States have a significant impact on weather surveillance, forecasts and warnings in the Caribbean.  The reliance on the system has been growing within and outside of the region and,under the auspices of the World Meteorological Organization (WMO), there are plans to integrate, in stages, the data from these radars with all other radars in the entire Caribbean basin as part of alargerweather surveillance system.  For a CMO-wide or the larger Caribbean-wide radar network to properly function, all radar-operating States need to work steadily to ensure reliability of their individual radar operations.  This document will examine the operational status of the CMO Radar Network Operations, as well as the operations of Regional Radar Mosaics/Composites.  This document will also explore ideas to assist in resolving technical issues speedily and to collectively work on keeping the operating status of the radars as high as possible.


(a).	Status of CMO Radar Network Operations
Operational Status
3.	2015was a mixed year forthe operations of the radar network, very much like 2014. The radars in Jamaica and Grand Cayman operated quite steadily throughout the year, with only short maintenance stoppages.  The Belizeand Trinidad radars also worked fairly steadily during 2015 in which periods of maintenance stoppages were not considered very long.  Unfortunately, like 2014, Barbados and Guyana radars again had very significant periods of “down-time” for unscheduled maintenance or other technical work.The most noticeable issue in most of these cases was that the lengthy periods of “down-time” ran well into the hurricane or rainy seasons, when the need for the radar data was most critical.  Some sample images from the radars in 2015, from the west to the east, are shown in Figure 1.
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Figure 1(a): Belize at 400 km() and 250 km () - Oct 2015
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Figure 1(b): Cayman Islandsat 400 km () and 250 km () - Oct 2015
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Figure 1(c): Jamaica at 480 km () and 240 km () - Oct 2015
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Figure 1(d): Barbados at 400 km () and 250 km () - Oct 2015
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Figure 1(e): Trinidad at 500 km () and 150 km () - Oct 2015
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Figure 1(f): Guyana at 400 km () and 250 km () - Oct 2015
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4.	The 54th session of the Council (2014) had been informed that a project was underway in Jamaica, within which consideration was being given to replacing the existing radar with a new unit or acquiring an additional radar to cover difficult sectors.  The CMO provided some preliminary technical assistance to assist in its decision-making at that time.  The CMO Headquarters was informed that the radar component of that project was likely to take place in 2017, although other preparatory work would be required in the interim.  The CMO Headquarters remains committed to assisting if required and if feasible.

Website Access and Usability
5.	All sixMeteorological Services operate Websites that provide access to the radar imagery, as follows:
Belize:			http://www.hydromet.gov.bz/
Cayman Islands:	http://www.weather.gov.ky/
Jamaica:		http://www.metservice.gov.jm/
Barbados:		http://www.barbadosweather.org/
Trinidad:		http://www.metoffice.gov.tt/
Guyana:		http://www.hydromet.gov.gy/

6.	At every Council session for the last few years, a discussion has taken place about the availability – or lack thereof - of radar imagery on the webpages of the Meteorological Services in CMO Member States.  The Council noted that the webpages of the States that operate radars carry their own radar imagery.  However, the Council referred to the fact that radar information from all radars in CMO Member States are for the use of all States and not just for the States that operate them.  It pointed out that the radars, in almost all cases, cover several neighbouring States and that the entire Eastern Caribbean island chain, for example, was covered by several radars. Council hadthus requested the Meteorological Services in those States that are covered by a neighbouringradar to provide links on their own Websites to theimagery from the radar or radars that cover their States.  A check by the CMO Headquarters indicated that only the Meteorological Service in Grenada provided a link to the Eastern Caribbean radar composite loop from the Barbados Meteorological Service Website.  Council may again wish to discuss this matter.

7. In addition, Council may again wish to discuss the fact that the use of regional radar imagery was still not widespread by television stations and other media, even in the States where the radars are located or in neighbouring States.  As was the case in 2014, an informal check of television stations in the Caribbean continued to show that radar loops form part of the weather presentations only in the Cayman Islands, Jamaica, Antigua and Barbuda and Dominica. 

(b).	Operations of the Regional Radar Composite and other Regional and International Obligations

8. [bookmark: _GoBack]During 2015, the CMO Headquarters made considerable efforts, in collaboration with the radar sites and WMO’s Global Telecommunications System (GTS) Internet File Service (GIFS) server in Washington, DC., to ensure that data from all the radar sites have been in the correct format and transmitted in a timely manner for ingestion into regional radar composites.  In the last two years, there have been two regional radar composites in operation.  The composite system generated at the French Meteorological Service (Météo-France) centre in Martinique has been developed through an agreement between Météo-France and the CMO.  

9.	A second composite has been developed separately by the Barbados Meteorological Service.  Examples of these regional radar composites are shown in Figures 2and 3.  As mentioned above, both the data format and timely transmission are critical to the functioning of the composites.  However, the composites suffer from periodic “drop outs” in data from individual radars, when the radar transmitting software is unable to maintain consistent and timely transmissions for the composite system via the GIFS server.  This negatively affects the composites, particularly when viewed in a looping format.  Figures 4and 5, taken from the same loops as the previous figures, show the results of these “drop outs”.
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Figure 2:	Regional Radar Composite resulting from CMO/Météo-France collaboration

[image: Radar Mosaic]
Figure 3:	Regional Radar Composite created by Barbados

[image: Mosaique-Caraibe_201510211800 -2]Figure 4:	Corresponding image to Figure 2 with drop outs

[image: Radar mosaic - missing stns]Figure 5:	Corresponding image to Figure 3 with drop outs

10.	Operational access to the Barbados composite is through the Website of the Barbados Meteorological Service (see paragraph 5).  Operational password-driven access to the Météo-France Composite is available through Météo-France’s SHERPA Extranet site http://www.meteo.fr/extranets/ or without password through http://www.meteofrance.gp/.  Individual radars for Guadeloupe, Martinique and French Guiana are now only available via the SHERPA site.  It must also be borne in mind that there is also an international obligation for regional radar data to be available to the US National Hurricane Center (NHC) as part of the regional Hurricane Operational Plan.  

11. The CMO Headquarters is aware that there are plans for the installation of C-band radars on Dutch Sint Maarten and in Suriname, both of which fall within the areas of the existing composites.  Météo-France has also informed CMO of plans being developed to replace the current radar in Guadeloupe in a few years, as well as the deployment of an additional radar by the European Space Agency at another location in French Guiana.  All of these additional radars could conceivably be added to the existing composites.

12.	The radar composite formed by the radars in the French Departments of Guadeloupe, Martinique and French Guiana, along with those in the CMO Member States, was established through a Memorandum of Understanding (MOU) between Météo-France and the CMO in 2009.  The period of the MOU was five years, thus ending in 2014.  Council endorsed the principle of a new MOU between CMO and Météo-France to be concluded following input and agreement by the CMO Member States operating the radars.  The CMO Headquarters has taken into account the fact that the second radar composite developed by the Barbados Meteorological Service would need to be incorporated into any new MOU.  However, the Barbados composite was not yet the subject of any formal arrangement or long-term commitment by Barbados, which would be necessary in this regard.  Efforts will be made towards ensuring attaining this formality.  In addition to the CMO-Météo-France composites arrangements, the WMO Regional Association for North America, Central America and the Caribbean has already decided to implementa basin-wide radar composite as a major regional element of the WMO Integrated Global Observing System (WIGOS).  Reliability and long-term sustainability of the CMO-Météo-France composites are thus critical in this exercise.


(c) Training Issues

13.	During the course of 2015, the CMO continued to examine ways to organize a tailored training scheme for the staff at as many of the six radar location as possible. The original CMO idea of carrying out some of the training at the CIMH and some at the radar sites themselves was being put temporarily on hold because of the level of funds currently made available.  The Finland-funded SHOCS-II Project (see CMC55 Doc 10) has agreed to the CMO request to fund some training for meteorologists at selected radar sites.  There are likely to be some restrictions on recipient States due to foreign assistance guidelines of the Government of Finland, which are linked to economic and development indices of the Organization for Economic Co-operation for Development (OECD). It is hoped that training under the current phase of the SHOCS-II project could take place before the start of the 2016 hurricane season.  Further radar training could also be considered in a proposed final phase of the SHOCS-II project, including some training for radar technician, if possible.


(d) Operational Radar Working Group

14.	Sections (a) and (b) above indicate how critical it is for the regional weather radars to be fully operational and reliable as much as possible.  It is believed that the CMO Member States operating radars could benefit from a working consultative process that would enable radar technicians and related IT personnel to share experiences and technical informationin order to minimize individual radar down-time that would keep network operations at an optimum.  Such a mechanism would also assist management in planning preventative and other maintenance issues, and would enable management to be in a better position to meet their current and future regional and international obligations with regards to the provision of radar data.  

15.	The establishment of such a group was recognized early in the EU-funded CMO Radar Project, for which there is a clause within the various Memoranda of Understanding signed by the Governments of the radar-host countries that states “The NMS will 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.”  A similar clause was also in the MOU between CMO and Météo-France with respect to the composite centre at the Regional Service of Martinique (SRMA).

16.	The CMO Headquarters is proposing to Council that it would establish a CMO Operational Radar Working Group, under itsdirection, to carry out these tasks.  The Coordinating Director has recently discussed this matter with Météo-France officials in Martinique, who again expressed strong support for the idea and its willingness to participate if the Working Group is established.  CMO and Météo-France also agreed that such a Working Group could play a role in current and future radar studies, such as those on radar calibration. The proposed Terms of Reference for the Working Group are shown in the ANNEX to this document.  The costing for the CMO Operational Radar Working Group has been included in the CMO Headquarters’ Budget Estimates for 2016 (Agenda Item 7(a)). If approved by Council, it is planned to establish the Working Group early in 2016 so that its first meeting could be held before the start of the 2016 hurricane season.


(e).	Dual Polarization of Radars

17.	At the 54th session of the Council, the CMO Headquarters made a presentation on the type of radars in use in the Caribbean and elsewhere, in terms of the wavelength of the radars.  It was noted that all the radars in CMO Member States are S-band Doppler, operating on a wavelength of 10 cm and frequencies from 2-4 GHz.  It was shown that because of the wavelength and frequency, S-band radar beams are not easily attenuated in the atmosphere or in heavy weather; that is, this bandwidth is the least susceptible to attenuation caused by rainfall.  This makes them very useful for near and far-range weather observations (typical ranges 300-500km).  S-band weather radars are thus primarily utilized for the observations of severe storms and hurricanes in the tropics (the radar can see beyond a severe storm) and on islands or coastlines where there are no other observations for a great distance.The presentation to the 54th session showed that while a weather radar’s prime purpose is to detect weather targets (raindrops, hail, snow), it also detects non-meteorological targets which are typically called clutter.  Clutter can result from the land surface, the sea surface, buildings, aircraft, insects, birds, etc.  

18.	All the radars in CMO States, with the exception of the Cayman Islands radar, operate with a horizontally polarized beam.  These radars are equipped with a specific software filter to eliminate the clutter signals.  However, the performance of these filters can be insufficient, especially in case of heavy clutter from the sea surface.  On the other hand, the Cayman Islands radar, which operates with a dual horizontally and vertically-polarized beam, has been producing virtually clutter-free data.  The CMO proposed to initiate a review of the data from the CMO Radar Network to determine which radars, if any, would benefit from an upgrade to dual-polarization in the future.  Due to the significant down-time of a number of the radars in 2015, a comprehensive study could not be initiated, but a preliminary examination of the data suggests that the Belize radar could be one for future consideration after further study.  The study will continue.


Action Proposed to Council:

19.	The Council is invited to:

(i) Note the status of the weather radars in the CMO Member States, including Jamaica’s plan for radar modification;
(ii) Reiterate its call for the Meteorological Service operating radars to fully publicize their Websites; for all Services to provided a link on their Websites to relevant radars and composite loops, and to work towards the greater use of live radar data by regional television stations;
(iii) Urge Barbados to make a formal long-term commitment to the regional radar composite that it developed and to ensure its availability for contribution to the regional components of the WMO Integrated Global Observing System (WIGOS);
(iv) Urge the urgent resolution of all technical issues for the proper operations of the regional radar composite and the access to radar data by special users, such as the US National Hurricane Center;
(v) Support the Headquarters’ efforts to organize radar training under the SHOCS-II project; 
(vi) Consider and approve the CMO Headquarters proposing to establish a Operational Radar Working Group; 
(vii) Note progress todetermine which radars, if any, would benefit from an upgrade to dual-polarization in the future.

___________



CMO Headquarters
October 2015



Proposal

CMO OPERATIONAL RADAR WORKING GROUP

TERMS OF REFERENCE


The Caribbean Meteorological Council, at its 55th session (Belize, 2015) decided on the establishment by the CMO Headquarters of a CMO OPERATIONAL RADAR WORKING GROUP, which would form a network of operational radar personnel, with the following Terms of Reference:

1. To discuss the technical operations of the weather radars in CMO Member States,  particularly with the following aims:
(i) trouble shooting problems collectively to learn from each other’s experiences; 
(ii) routine preventative maintenance and major maintenance issues; 
(iii) sharing information on radar spares, including guidance to the Central Spares facility at the CIMH; 

(2)	To plan and coordinate Information Technology (IT) matters relating to:
(a)	web access to radar info;
(b)	the development of special radar data packages for the media, the aviation sector, the US National Hurricane Center; 
(c)	the operations of Regional radar composites (existing and future under WMO Regional WIGOS Implementation Plan - RWIP); 
(d)	Requirements for Numerical Weather Prediction (NWP) applications;

(3)	To participate in, or contribute to related radar activities, such as calibration studies, emission studies, polarization studies, etc.

(4)	To provide advice and recommendations for the improved operations of the radar and the resulting networks;

(5)	The composition of the Operational Radar Working Group shall be a mixture of radar technicians and radar IT personnel with the following standing membership: CMOHQ (chair), Belize, Cayman, Jamaica, Barbados, Trinidad & Tobago, Guyana and CIMH, along with experts from Météo-France, who would participate at their own organization’s expense.  Possible future invitees include radar IT personnel from Sint Maarten and Suriname;

(6)	The Operational Radar Working Group shall aim at having one in-person meetings per year, with most of its work being undertaken electronically, through quarterly or semi-annual meetings via special VPN, Skype or similar system, which would be used for regular consultation, along with E-mail.

___________
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