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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, upper-air 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), plans have been in place to integrate, in stages, the data from these radars with all other radars in the entire Caribbean basin as part of a larger weather surveillance system.  For a CMO-wide or the larger Caribbean-wide radar network to function properly, 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 the regional radar mosaics/composites.


(a).	Status of CMO Radar Network Operations
Operational Status
3.	Continuing on from 2017, 2018 was not the best year in terms of radar availability among CMO Members.  The furthest east of the radars, Barbados, which had a major outage in November 2016 that was only resolved briefly in November 2017, again had major issues that took the radar out of operations throughout 2018 to-date.  With the exception of Jamaica, the other radars operated quite steadily throughout the year.  Some sample images from the radars, from the west to the east, are shown in Figure 1.

4.	In the case of Jamaica, the project to replace its radar with a new S-band Doppler radar was underway at an advanced stage.  It was anticipated that the new radar would be commissioned by early 2020.  In the interim, the old radar, which had been in operation simultaneously, had been shut down with problems of its own with the aim of bringing it back into operation in the latter part of 2018.  The Meteorological Service hoped that this old radar would provide service until the installation of the new radar.  Consideration was being given to eventually making the old radar available for research at the University of the West Indies Mona campus in Jamaica. 

[image: http://www.gov.ky/radar_images/radar/400km_ppi.gif][image: http://www.hydromet.gov.bz/images/stories/radar/400/latest_400kmpic.gif]




















[image: http://www.gov.ky/radar_images/radar/250km_cappi.gif][image: http://www.hydromet.gov.bz/images/stories/radar/250/latest_250kmpic.gif]Figure 1(a): Belize - 400 km() & 250 km () - Oct 2018





































Figure 1(b): Cayman Islands at 400 km () and 250 km () - Sept 2018
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Figure 1(c): Jamaica at 480 km () and 240 km () - Nov 2017
[image: http://jamaica.weatherproof.fi/img/php/img.php?A=dX4q1R4URd1qWq1I4qDU-r5aqWXdvzJZ4ddvJNSJYJFvvMlh1qWq1hjq4qn0qhWLchvzJ.r/D]
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Figure 1(d): Barbados at 400 km () and 250 km () - Sept &Oct 2016
[image: D:\WMO\TCP & HC\HC-39 - 2017\Barbados images - Matthew\2016092814250100dBZ.cappi.png]
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Figure 1(e): Trinidad at 400 km () and 150 km () - Sept 2018
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Figure 1(f): Guyana at 400 km () and 250 km () - Sept 2018
[image: C:\Users\Sutherland\AppData\Local\Packages\microsoft.microsoftedge_8wekyb3d8bbwe\AC\#!001\MicrosoftEdge\Cache\MNEY1D7O\8[1].png]
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Website Access and Usability
5.	All six Meteorological Services operate Websites that provide access to their 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/
In addition, the CMO Headquarters website provides a link to all these sites through http://cmo.org.tt/links.html.

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 had thus requested the Meteorological Services in those States that are covered by a neighbouring radar to provide links on their own Websites to the imagery from the radar or radars that cover their States.  A check by the CMO Headquarters indicated that, other than Barbados, only the Meteorological Services in Saint Lucia provides a link to the Eastern Caribbean radar composite loop, while Jamaica provides a link to the broader Caribbean Radar Composite 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 over the last two years, 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, Dominica and very infrequently in Trinidad and Tobago.  It should be recognized that the use of radar loops, as with satellite loops, form a significant educational tool for the public.


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

8. For several years, the CMO Headquarters has 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.  There have been two regional radar composites in operation.  The first is the composite system generated at the French Meteorological Service (Météo-France) centre in Martinique, which was developed through an agreement between Météo-France and the CMO.  The Météo-France composite normally includes radars from the Cayman Islands, Jamaica, Guadeloupe, Martinique, Barbados, Trinidad, Guyana and French Guiana.  That composite, with some radar data missing, is shown in Figure 2.
[image: http://www.meteofrance.gp/integration/sim-portail/generated/integration/img/produits/rad/gu/PCLVONS35NY.tiff]
Figure 2:	Regional Radar Composite created by Météo-France(September 11, 2018)

[image: F:\CMC58\Radar Composite.png]
Figure 3:	Regional Radar Composite created by Barbados (September 11, 2018)

9.	The second composite was developed separately by the Barbados Meteorological Service.  An example of the full composite (with some missing data) is shown in Figure 3, but sub-sectors are also available.  From a practical point-of-view, the Barbados-generated composite has become the more widely used composite regionally, including by the US National Hurricane Center in Miami, as well as airlines operating in the region.  Radar composites are now a regional priority under the WMO Integrated Global Observing System (WIGOS) (see CMC58 Doc 5).  The CMO Headquarters has been asked several times by the WMO Region IV management and by the WMO WIGOS Project Office in Geneva about the sustainability of the Barbados-generated composite, since WIGOS is moving towards its operational phase in 2020.  As discussed during the last two Council sessions, the Barbados composite was not yet the subject of any formal arrangement or long-term commitment by Barbados, which is necessary for it to be part of WIGOS.  The CMO Headquarters believes that this excellent effort by the Barbados Meteorological Service should have firm committed national support and become an official service provided by Barbados.

10.	In this regard, Council should note the importance placed by the US National Hurricane Center in Miami on the imagery, both individually and as a composite, from the weather radars in CMO Member States.  The Hurricane Center indicated that radar data from the Caribbean and neighbouring areas were extremely important in determining the evolution of the several tropical storms and hurricanes that moved across this region and also allowed them to provide additional position updates as the cyclones approached land.  The Hurricane Center encourages the Meteorological Services to continue to make radar imagery from the region available operationally via operational telecomm systems or via the Internet.

[bookmark: _GoBack]11.	The Region should be aware that, through participation in the Multi-Radar Multi-Sensor (MRMS), the full volume radar data from the Cayman Islands and Belize are being assimilated into the numerical weather models of the US National Centers for Environmental Prediction (NCEP).  This program benefits the region by improving the initial conditions in the NCEP models, which are utilized by many Meteorological Services.  MRMS develops specific products for transportation, hydrometeorology and severe weather.  The original data received from individual radars are not shared outside of NCEP.  The CMO HQ has been working with the MRMS project leaders to identify ways in which CMO Member Services could receive access to the products and training on the use of the products in operations.  The CMO HQ has also been working with technicians in Cayman and Belize to understand and help resolve issues with data transfer between those services and NCEP.

12.	It is also important to note that additional weather radars are expected be installed by other regional States over the next few years that will increase coverage over some parts of the region and provide coverage in areas not currently covered by radars.  One such example is a new project being implemented by the Bahamas that will cover the entire Archipelago, as well as portions of the Turks and Caicos Islands.  It is expected that the Bahamas radar system will be fully operational by mid-2019.  Initial discussions between the Bahamas and CMO Headquarters suggest that once these radars materialize, consideration will be given to integrating them into the regional composite.
[image: image.png]
Figure 4:	The Bahamas dual polarized C-band Doppler Weather Radar Network 


(c) Operational Radar Working Group

13.	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.  Previous sessions of the Council discussed the idea 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 information, in 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.  

14.	The CMO Headquarters proposed to the 55th session Council that it would establish a CMO Operational Radar Working Group to carry out these tasks.  Terms of Reference were provided.  Council approved the proposal to establish the Operational Radar Working Group.  Plans to establish the Working Group in 2017 were put on hold because one of the radars had a prolonged period out of service for technical reasons.  As noted in paragraph 3 above, this situation extended into 2018.  In addition, as noted in CMC58 Doc 3, the funding for the first meeting was not available in 2018.  Once all radars are back at normal operational status and the finances available, attempts will resume to organize the first meeting of the Working Group.




Action Proposed to Council:

15.	The Council is invited to:

(i) Note the status of the weather radars in the CMO Member States;
(ii) Reiterate its call for the Meteorological Service operating radars to fully publicize their Websites; for all Services to provide 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) Encourage the Meteorological Service operating radars to participate in the NCEP Multi-Radar Multi-Sensor (MRMS) activities for the benefit of the region and the wider meteorological community.

___________


CMO Headquarters
October 2018
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