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Introduction

1.
During 2009, the Caribbean Meteorological Organization (CMO) began the transition from one weather radar project to another.  After many years of implementation, the CARIFORUM administered, European Union funded radar project’s implementation phase formally came to an end.  Almost immediately afterwards, the CMO began activities to assist the Government of the Cayman Islands in the development of a new radar project to provide coverage over those islands.  This document deals with both of these projects.  In the first case, the focus is primarily on special closure and future issues that the Council will need to be aware of and to provide guidance on, if required.  In the second case, the document will essentially provide information to the Council on this new activity.
A.

CARIFORUM/EU PROJECT – Closure, Follow-up and Future Activities

Background

2.
The “Regional Weather Radar Warning System Project, as it is officially known, was administered by the Caribbean Forum of ACP States (CARIFORUM), funded by the European Union and implemented by the CMO.  This Project, initially approved at 13.2 million Euros, constructed and installed four new digital Doppler weather radars in the Caribbean to replace an old and obsolete analogue radar network installed by the CMO in the late sixties and early seventies.
3.
This Radar Project has consumed the efforts of the CMO Headquarters for a very very long time.  It was first conceived by the CMO Coordinating Director at the time, the late Mr Egbert Berridge, in 1995.  The Project concept and initial proposals were developed with considerable assistance of the Geneva-based World Meteorological Organization (WMO), which attracted the interest of the European Union in 1997.  CARIFORUM accepted CMO’s request to include the project within its regional projects.  The Financing Agreement between the European Commission and CARIFORUM was signed in late 2003 and the Project implementation effectively got underway in July 2004.
Implementation Summary

4.
Over the intervening years, this very complex and delicate Project was a true mixture of ups and downs.  As great progress was being made on the physical and technical matters, periodic problems of an administrative and financial nature brought the Project very close to collapse back in 2006 and again in 2008.  Different solutions for the physical structures to house the weather radars resulted from the escalating construction costs over the years.  For technical reasons, construction of the Guyana radar was halted in May 2007, shortly after it commenced, and restarted later that year at a nearby location.  That delay pushed the implementation of the entire Project right down to the final deadline of 30 June 2009.  

5.
In the end, four powerful, high-precision METEOR 600 S-band Doppler radars, manufactured by the Selex-Gematronik Company of Germany, were installed, tested and put into operation as follows and as demonstrated in ANNEX I to this document:
· Barbados – Castle Grant in the parish of St. Joseph on a 17 metre  steel tower;

· Belize – the Meteorological Office at Philip Goldson International Airport - on a 12.3 metre refurbished section of the Met. Office complex

· Guyana – near Cheddi Jagan International Airport (just to the south of the airport perimeter) – on a 20 metre concrete tower; 

· Trinidad and Tobago – Brasso Venado on the Central Mountain Range in Trinidad - on a 19 metre reinforced concrete tower.

6.
The overall Project activities can be summarized in Table 1 below:

Table 1
Project Activities
	Item
	Activity & Results

	1.
	Radar Technical Specifications and Preliminary Building Design prepared by CMO

	2.
	Establishment of a Project Management Unit (PMU) in CMO Headquarters.  PMU provided by a consortium of the UK MET OFFICE and Royal Haskoning (Netherlands-UK).

	3.
	Two concrete radar towers designed & constructed in Trinidad and Guyana.  Trinidad tower built to withstand seismic activity.  Guyana construction halted in May 2007 for technical reasons; restarted at new location in November.

	4.
	Steel radar tower, ancillary buildings and facilities constructed in Barbados.

	5.
	Removal of old radar, renovation of existing Met. Service building in Belize to accommodate new radar.

	6.
	Four S-band Doppler radars built by Selex-Gematronik company in Germany

	7.
	Training of radar technicians at radar factory in Germany (Barbados 2; Belize 3; Guyana 3; Trinidad & Tobago 3 and CIMH 2); Factory Acceptance Tests (FAT) on radars completed in Germany.

	8.
	Radio path surveys undertaken for data transmission from remote radar sites in Trinidad & Barbados to Met. Offices & CIMH. 

	9.
	Radar installed in Trinidad, Barbados and Belize in 2008, Guyana in 2009.  Systems tested and commenced operations.

	10.
	Regional satellite communications established by CMO via ISCS for transmission of composite images; establishment of FTP facility for larger radar data sets by Met. Services.

	11.
	Creation of regional radar composite by French Met. Service (Météo-France)

	12.
	24 Visual Display Units to be provided to Met. Offices in all CMO States & CIMH. Software for composite installed & tested by MF and CMO at CMO HQ. 

	13.
	Two sets of radar spares at each site.  Central spares depot and maintenance support facility established at CIMH.  Complete radar display systems for teaching & research provided to CIMH.


7.
The Council will recall its discussions at its 48th session that, with the closure of the implementation phase Project approaching, there was in effect no Project Management Unit (PMU) in place.  The PMU had ended its operations in February 2009 as the European Delegation only granted a limited no-cost extension to the PMU just to allow its radar experts, to undertake the Site Acceptance Tests (SAT).  Effectively, since that time, the CMO, as the Project’s Implementing Agency, has carried out the day-to-day functions of the PMU, even though several building-related technical matters still needed resolution.  

8.
In this regard, 2009 was devoted primarily to the completion of the building works in Guyana, followed by the installation, testing and commissioning of the radar.  In addition, and very significantly, the CMO Headquarters had to undertake all the Project closure administrative activities, including final acceptances, final reports, final payments and audit formalities.  Even after the official end of the implementation phase of 30 June, considerable activity in these areas continued and will likely do so into 2010.  Table 2 below summarizes the status of expenditure these activities as of 20 October 2009:
Table 2
Project Expenditure Report

Summary

20 October 2009
	
	
	Currency
	Budget
	Expenditure
	% Remaining
	Remarks

	SERVICE CONTRACTS
	
	

	1
	Project Management and Technical Advice (PMU)
	EUR
	1,328,323.64
	1,201,526.64
	10.55%
	Final Payment on Reimbursables in process

	2
	Detailed Design
	TT$
	1,687,000.00
	1,569,986.27
	6.94%
	CLOSED

	3
	Supervision
	TT$
	1,496,736.00
	1,301,844.00
	14.97%
	4.97% Final

+10% Retention

	4
	Météo-France Direct 

Agreement
	EUR
	225,895.00
	221268.30
	0.02%
	CLOSED

	SUPPLY CONTRACT
	
	

	5
	Supply of four Doppler Weather Radars
	EUR
	6,664,775.00
	6,449,750.65


	3.3%
	Final payment for Guyana in process

	PROGRAMME ESTIMATES
	
	

	6
	Start up Programme Estimate
	TT$
	100,104.33
	100,104.33
	0%
	CLOSED

	7
	Operational Programme Estimate (OPE) [Work Programme]
	TT$
	8,758,604.15
	4,434,576.91
	49.4%
	CLOSED. Training component not utilized

	WORKS CONTRACTS
	
	

	8
	Guyana
	EUR
	956,782.78
	650,098.97
	32.1%
	Final payments to be made

	9
	Trinidad
	EUR
	1,967,413.24
	1,723,642.75
	12.39%
	CLOSED


9.
Notwithstanding the enormous difficulties and hurdles faced over the last many years, in particular 2006 and 2008, it can easily be considered, in the end, that the implementation of the EU-funded CARIFORUM “Regional Weather Radar Warning System Project has been a major success.
Post-Implementation Issues
10.
Post implementation issues are expected to be focussed primarily on the operations of the weather radars by the host Governments, the operations of the central spares facility, on-going training, radar calibration, etc.  Many operational issues that have to be implemented by the Meteorological and Hydrometeorological Services operating the radars will be dealt with in detail at the Meeting of Directors of Meteorological Services (DMS2009), which will then report, as appropriate, to this session of the Council.  However, the Council is reminded of certain specific commitments made by the four respective Governments, most of which are specified in the Memoranda of Understanding on the Project with CARIFORUM.  Article 4.1 of each MOU states, in part, that the Government agrees to “operate the Radar Station through the Meteorological/Hydrometeorological Service under the general auspices of the CMO”.  
11.
Table 3 below provides obligations extracted from the MOUs for which actions were still required or not yet complete within the Meteorological Services.  These are primarily post‑implementation operational activity.

Table 3:
Extracts from Memoranda of Understanding on the Project

	Article Number
	Text
	Some Related Actions Required

	6.1
	The Radar Station will 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.
	NMS to establish strict radar management, including restriction of control of radars to designated System Managers (SM)
[CMO has concerns that some designated & trained SMs are not actually functioning as SMs, and that, in some cases, the strict controls are not being adhered to].

	6.5
	The NMS will operate an Internet Server or any agreed superseding technologies to provide radar data to the public and other users.
	Establish internal data networks within the NMS and subsidiary offices to share radar data; modern/adequate websites for radar and regular weather data, forecasts and warnings
[Progress in this area is excessively slow and apparently given low priority]

	6.6
	The NMS will establish the arrangements to provide “real-time” weather radar data to any special user that may have such requirements for its operations.
	Planning of local arrangements for data to civil aviation (Air Traffic Control), disaster management, hydrological users, etc 

[This should be a priority along with or after 6.5 above.]

	6.8
	…agrees to 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.
	Regional and international radar data transmission using the WMO BUFR code via the VSAT system and to specific meteorological users using file transfer protocol (ftp) servers.  [Slow progress in BUFR/VSAT issues]

	6.8 (v)
	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.
	CMO will establish Technical Committee in 2009 comprising System Managers, the CIMH, Météo-France and the CMO HQ.  CMO will also establish a Network/Committee of radar technicians.

[Activation is dependent on 6.1 & 6.8]


12.
In addition to comments expressed in Table 3 above, the CMO has concerns that not all the personnel trained in radar maintenance by the radar manufacturer, SELEX, are in fact working with the radar in that capacity.  Familiarity by trained technicians with the radar operations is critical to the longevity of the weather radars, and it is highly advisable that all such personnel spend an adequate amount of time with the radar.
13.
The Meteorological Services of most CMO Member States, including those with radars and the CIMH, have been provided with special Visual Display Units (see #12 in Table 1) for the display of radar data, either through VSAT reception or through the Internet.  Local authorities are reminded that these units should only be used for the purposes intended.  
The Role of the CIMH – Training and the Central Spares Depot and Maintenance Support Facility
14.
From the introduction of weather radars into the CMO Member States in the late sixties and early seventies, the CIMH has played a critical role in providing training in radar meteorology and in operating a central maintenance support facility.  Both these roles are critical to the long-term sustainability of the new weather radars.  
15.
Naturally, with the demise of the old radars, the training programme in radar meteorology at the CIMH was reduced in scope.  As part of this current Project, the role of the CIMH is again at centre stage.  To modernize its training programme, the Project has provided the CIMH with a complete radar display system.  This is an exact duplicate system as that supplied to the Barbados Meteorological Service with a direct separate transmission feed from the radar located at Castle Grant.  The only difference between the two is that control of the radar lies with the Barbados Meteorological Service.  The CIMH was also provided with a Visual Display Unit (VDU) for display of the regional radar composite transmitted from Martinique.  Unlike the old analogue radars, this new digital radar system will also allow the CIMH to create its own archives and to conduct radar research on weather systems in a manner that could not be done before.  It is expected that the CIMH will re-intensify its radar meteorology training within existing courses and to reintroduce stand-alone courses in radar meteorology.  Such courses are also very likely to attract students from outside of the CMO Member States.

16.
As was done in the earlier CMO Radar Network, a new Central Spares Depot and Maintenance Support Facility has been established at the CIMH.  Each radar site was provided with two sets of radar spares, while a further set was supplied to the CIMH as central spares for the region. Two personnel from the CIMH were also trained in radar maintenance at the SELEX facility in Germany to manage the Central Spares Depot and to provide maintenance support to any of the four radar sites if needed.  An arrangement had been put into place between the Barbados Meteorological Service and the CIMH for the CIMH technicians to assist in the routine maintenance of the radar in Barbados.  

17.
From the onset of this radar Project, the Council decided that the Central Spares facility would operate on a supply and replace basis, so that if a radar site required any spares from the CIMH, which would normally be as an emergency, the CIMH would supply the component, and the Member State would pay the CIMH for the part so that the CIMH could purchase a replacement for the Depot.  It is therefore imperative that the CIMH establish a properly computerized management system for the inventory of spares and access to and replacement of spares.  The CIMH should be urged to establish and circulate to the relevant Member States the Rules and Procedures of the Depot as a matter of urgency.  It is important to note that the CMO purchased a three-year warranty on the radars from the manufacturer SELEX.  For most sites, one year has essentially passed, so that each site and the CIMH Depot must be fully ready to manage their maintenance issues on their own in the near future. 

Non-Project Near-Future Radar Activities

(i)
Radar Meteorology Training Programme
18.
The Council will recall that, at its 48th session, it discussed the circumstances that led to the elimination from the EU-funded Radar Project of the entire Radar Meteorology Training Programme, a very major element designed to provide training in the interpretation of the data from the radars to the meteorological staff that will operate and utilize the radars.  The CMO therefore explored the use of residual funds from another regional project administered by the World Meteorological Organization to undertake a scaled-down training programme.  The WMO had informed the Council its agreement to use residual funds from the Finland/WMO SIDS Caribbean Project for this purpose.  Arrangements are being made with the WMO to start that programme early in 2010.
(ii)
Radar Emissions Verification Tests
19.
CMO has been hoping to commission a survey by an independent and reputable institution to test and verify the conformity of the radar emissions to international health and safety standards.  As this survey was not specifically envisaged within the Radar project, the CMO will have to seek funding support for this activity.  It was initially intended to undertake this survey soon after the installation of the radars.  However, from observing the early operations of the radars, the CMO now considers it more appropriate to wait until these operations have settled into their proper routines before undertaking this survey.
(iii)
Meteorological Calibration of Weather Radars

20.
When any new radars are installed, the radar manufacturers provide factory calibrations for electronic components and for meteorological data.  It is well established that factory calibrations for meteorological data are not specific to any particular climatic regime.  The radars installed within this Project would not have been calibrated for the deep tropical conditions, although general calibration values for the tropics have been used.  The radars must therefore be recalibrated against ground-based rainfall networks at different times of the year.  Once the radars are fully operational, the Meteorological Services and the CIMH will need to undertake the meteorological calibration of each radar.  This will be a major activity that will require the collaboration and involvement of local hydrological and agrometeorological agencies that also operate rainfall networks.  The CMO had planned to explore the methodologies of this calibration with all parties in 2009.  However, the CMO now considers that the radar staff, particularly the System Managers and investigative meteorologists, require more operational experienced in their use for this calibration to be properly undertaken.
(iv)
Long-term Radar Maintenance Training

21.
Under the EU-funded CMO Weather Radar Project, the contract issued to the radar supplier (SELEX-Gematronik) included the training of radar technicians.  Thirteen technicians received training at the company’s facilities in Germany, comprising three each from Belize, Guyana and Trinidad & Tobago and two each from Barbados and the CIMH.  With the exception of just a few, all the technicians were completely new to radar maintenance.  Although the radars have only recently commenced operations, there is already evidence of movement of these trained personnel from this task.  The CMO Headquarters already believes that there will be the need for periodic refresher maintenance training or training of new maintenance personnel.  Therefore, the CMO Headquarters will explore such possibilities with SELEX.
B

CAYMAN ISLANDS WEATHER RADAR PROJECT - COMMENCEMENT
22.
The previous section above described the new CMO Weather Radar Network, which now comprises the Doppler radar in Jamaica, installed by Jamaica in 1999, and the four new radars installed in Belize, Barbados, Trinidad and Guyana as part of the EU-funded Project.  The ANNEX to this document shows the regional composite created in collaboration with the Meteorological Service of France (Météo-France), with coverage from French Guiana, along the South American coast to Trinidad, then north along the Eastern Caribbean Islands, then westward across the Greater Antilles to Jamaica and to Belize in Central America.  The Council will recall that the CMO Headquarters had made a proposal to the Government of the Cayman Islands to plug the one glaring gap in the radar coverage; that is, the gap around the Cayman Islands.  

23.
During 2009, the CMO Headquarters commenced formal discussions with the Government of the Cayman Islands to assist it in the implementation of the Cayman Islands Weather Radar Project.  The Cayman Islands has received grant funding from the European Commission towards this Project, with any shortfall expected to be met by the Government.  Once implemented, a new Doppler weather radar would form the centrepiece of the Cayman Islands early warning system and would be integrated into the full CMO network, as depicted in Figure I below.


[image: image1]
Figure 1:
Proposed Radar for the Cayman Islands to provide complete Caribbean
radar coverage

24.
The Grant Agreement between the European Community and the Cayman Islands Airport Authority (CIAA) came into effect on 20 February 2009.  The CIAA will be the Project’s Implementing Agency.  The CMO will provide all scientific and technical support to the Project.  A contract between the CMO and the Cayman Islands Airport Authority was being prepared at the time this document was written.  In July 2009, a CMO technical team, comprising radar meteorologists, an engineer and a radar site specialist, carried out a detailed site selection survey in Grand Cayman as the first significant activity in the Project.  
Action Proposed to Council:

25.
The Council is invited to:

(i) Note the end of Project implementation of the CARIFORUM-administered EU-funded CMO Weather Radar Project;

(ii) Note the remaining closure activities to be undertaken;
(iii) Provide guidance, if necessary, on remaining administrative issues;
(iv) Urge the radar host countries to give priority to complete all operational matters that impact on the proper operations of the radars, as agreed to by their respective Governments;
(v) Provide support and guidance for the operations of the Central spares depot and maintenance support facility established at CIMH;
(vi) Note and provide and guidance on other post-implementation activities;

(vii) Note and provide any guidance it may desire towards the implementation of the new Radar Project in the Cayman Islands.
___________

CMO Headquarters

October 2009
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