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ANNUAL MEETING OF DIRECTORS OF METEOROLOGICAL SERVICES

Doc. 4
TORTOLA, BRITISH VIRGIN ISLANDS - 7th NOVEMBER 2009

CMO OPERATIONAL METEOROLOGICAL ADVISORY GROUP (COMAG)

(Submitted by the Coordinating Director)

INTRODUCTION

1.
At the 2008 Meeting of Directors of Meteorological Service held in Georgetown, Guyana on 29 November, Ms. Kathy-Ann Caesar presented the results of the second Terminal Aerodrome Forecast (TAF) verification procedure which was initiated by COMAG.  
2.
COMAG recommended to the Meeting that:

a. CIMH be considered as the verification centre for CMO Member States;

b.  CIMH be tasked with providing a detailed cost of implementing a year-long verification scheme through COMAG;

c. COMAG provides a full report to the next meeting of the Directors of Meteorological Service, detailing cost, data requirements, data transmission methodology etc for a decision on implementation.

Why a Centralized Verification Centre?
2.
The World Meteorological Organization (WMO) and the International Civil Aviation Organization (ICAO), in their publications WMO No. 49 Technical Regulation and Annex 3 to the Convention on International Civil Aviation respectively, introduced the use of an International Standards Organization (ISO) 9000 certified Quality Management System (QMS) for aviation as a recommended practice in November 2003.  
3.
The ISO certification does not guarantee the quality of the products and services per se, but it does provide documentary evidence that process monitoring systems are in place that will facilitate a responsible management response to the information provided.  There are a variety of tools that can be employed to enhance service and product quality.

4.
In an effort to assist its Members in their mission to provide at the highest standards meteorological and hydrological services to their societies, to their communities and to all economic sectors, the World Meteorological Organization is in the process of developing a Quality Management Framework (QMF).

5.
While it is recognized that each National Meteorological Service will have its own objective, the QMF will assist by:

a. 
Managing costs and risks;

b. 
Increasing effectiveness and productivity;

c. 
Identifying improvement opportunities;

d. 
Increasing customer satisfaction;

e. 
A well-managed quality system will have an impact on:

(i) 
Customer loyalty and repeat business;

(ii) 
Market share/competitive advantages;

(iii) 
Operational efficiencies/cost reductions;

(iv) 
Flexibility and ability to respond to opportunities;

(v) 
Effective and efficient use of resources;

(vi) 
Participation and motivation of human resources;

(vii) 
Control on all processes; and

(viii) Reputation.
6.
The publication “ISO 9001:2000 - Quality Management Systems” indicates that a hierarchy of documentation should be established, harmonized and maintained.  A simple documentation hierarchy should include as a minimum the following: 
Level 1 – 
A document that defines the QMS (a quality manual)

Level 2 - 
Documented procedures required by the QMS and if adopted, 


those required under the ISO 9000 series of quality assurance 


standards

Level 3 - 
Documents needed by the organization to ensure effective 



planning, operations and control of processes

Level 4 – 
Appropriate records for verification and validation
7.
ICAO in Annex 3 provided further recommendations as to requirement of the QMS, such as:

2.2.4
 Recommendation. — The quality system should provide the users with assurance that the meteorological information supplied complies with the stated requirements in terms of the geographical and spatial coverage, format and content, time and frequency of issuance and period of validity, as well as the accuracy of measurements, observations and forecasts. When the quality system indicates that meteorological information to be supplied to the users does not comply with the stated requirements, and automatic error correction procedures are not appropriate, such information should not be supplied to the users unless it is validated with the originator.
2.2.5 
Recommendation .— In regard to the exchange of meteorological information for operational purposes, the quality system should include verification and validation procedures and resources for monitoring adherence to the prescribed transmission schedules for individual messages and/or bulletins required to be exchanged, and the times of their filing for transmission. The quality system should be capable of detecting excessive transit times of messages and bulletins received.

2.2.6 
Recommendation. — Demonstration of compliance of the quality system applied should be by audit. If nonconformity of the system is identified, action should be initiated to determine and correct the cause. All audit observations should be evidenced and properly documented.
8.
All Members States of the Caribbean Meteorological Organization will be required to have a functional and certified QMS from November 2010, when ICAO’s recommendation will become a requirement.  Since one of the stated aims of the QMF is “to assist in managing costs and risk”, it should not be necessary for all CMO Member States to perform their own verification procedures since this will increase cost for all Meteorological Services.  
9.
Small changes in the code forms will require changes to the verification software as recently happened with changes to the Terminal Aerodrome Forecast (TAF) and as will happen when all aviation code forms will be transmitted in BUFR format from November 2016.  Rewriting the software code requires considerable investment in human resources.
Detailed Costs of Verification
10.
Staff and summer interns at the Caribbean Institute for Meteorology and Hydrology have been doing the interim work on developing the TAF verification program including verification of TAFs since 2007.  Thus far CIMH has completed:

· an investigation existing TAF verification programs;
· modification of the TAFVer program of the US National Weather Service (NWS);
· data collection, analysis and TAF verification.
11.
The developmental cost of the verification programme, as provided by the CIMH, are BDS $73,250.00 and the details of the costs are given in Table 1.
Table 1: Details on the Development Cost of the TAF Verification Programme.

	Staff
	Status on Project
	Time on project (months)
	Monthly Salary
	Rate
	Total

	Mr. John Peters
	Temporary Staff
	2
	Full
	$1,500
	$3,000

	Mr. Rohan Brown
	Temporary Staff
	8.5
	Full
	$1,500
	$12,750

	Mr. M. Hall
	Full time
	6
	Half
	$4,600
	$13,800

	Ms K. Whitehall
	Full time
	1
	Quarter
	$9,200
	$2,300

	Ms. K. Caesar
	Full time
	9
	Half
	$9,200
	$41,400

	Total
	
	
	
	
	$73,250


12.
In 2007, Mr. Peters and Mr. Brown aided Ms. Caesar in the initial search and testing of various TAF verification programs available.  Attempts were also made to create a program.  After gaining permission to use and modify the NWS TAFver program, Ms. Whitehall aided with modifying the programme for current use.  

13
Further work in 2008 was to complete verification on the TAFs and also to consolidate the various components into one programme.  This was completed.  However the change in the TAF format to 30 hour forecast meant that the verification software had to be modified.  Efforts to rewrite the program using Visual Basic software had been challenging.  

14.
Mr Brown has continued to work on data collection and program testing.  Mr. Hall continues to do considerable work on rewriting the programs in Visual Basic in order to make the entire process more efficient.  Ms. Caesar is the main coordinator of the project and undertakes work on programming and data analysis on the project.
15.
To operationalize the verification programme, the following will be required:

· a dedicated computer;

· the implementation of a continuous database to archived the results;
· finalization of performance thresholds;
· development of access interface between sub-programs;
· development of reporting protocol.
16.
The estimated cost of the verification programme will include the acquisition of a computer, data storage, as well as support and maintenance for both.  Incidentals expenditure includes the generation of reports for Meteorological Services.  Staff for data collection, quality control and analysis will be necessary.  Mr. Hall will provide programming support and Ms. Caesar will continue as coordinator, as shown in Table 2:
	Equipment / Maintenance
	
	Time (months)
	
	Per month
	BDS $

	Computer System
	250GB Computer
	
	
	
	$2,500

	UPS
	
	
	
	
	$600

	Data Storage
	
	
	
	
	$1,000

	Temp. Staff
	
	
	
	$1,500
	$3,000

	Maintenance
	
	12
	
	$   500
	$6,000

	Incidentals 
	
	
	
	
	$1,500

	Mr. M. Hall
	Full time
	3
	Half
	$4,600
	$6,900

	Ms. K. Caesar

	
	3
	Half
	$9,200
	$13,800

	
	
	
	
	
	

	
	
	
	
	
	$35,300


Table 2: The cost attributed to staff of the CIMH is for accounting purposes only.
Data Requirements and Transmission
17.
CMOTAFver is a combination of three separate programs written in Visual Basic and displayed using the Microsoft Excel program.  The three programs are:
1. COROBOR-Convert: – This program uses the METARs and TAFs collected monthly as input; it converts the visibility group to statute miles, arranges the reports in chronological order.  The files are then renamed by station, type and date.
2. Compactor_2-c:  - Processes the modified raw TAF, METAR, changes the Codes for the visibility, cloud and weather groups in both TAF and METAR files to synoptic code form and it aligns the data into columns and by time for the verification procedure.
3. AVNVerify_2_MOS : -  Uses the data output from Compactor_2-c to perform the a statistical verification of the forecast in three forms, which are:
a. Basic Statistics: -  All data from all TAF beginning times (0000, 0600, 1200 and 1800 UTC), are combined and forecast projections are only parsed into two groups, 0 to 12 hours and 12 to 24 hours.  
b. Combined Statistics: - The more specific verification statistics also combine the data from all TAF beginning times but parse the forecast projections periods into the following: 0 to 3 (3), 3 to 6 (6), 6 to 12 (12), 12 to 18 (18), and 18 to 24 (24) hours (the numbers in parentheses show how the projection period is abbreviated in the output).
c. Flight Impact Statistics: - Contain the highest level of detail, and the data are parsed by forecast projection and TAF beginning time.  TEMPO and PROB group evaluation is more complete in the advanced verification.

Sources of Error: 

18.
Due to the techniques used, CMOTAFver statistics may occasionally differ slightly from those calculated manually by National Meteorological Services (NMSs).  Possible sources of discrepancies are:

a. Missing Data: - Although every effort must be made to ensure receipt of as complete a set of TAFs and observations as possible, absolute serial completeness is impossible because of communications, problems, coding errors, etc.  Since the missing observations and TAFs are randomly distributed, the statistics calculated from an incomplete dataset will still be valid.  However, if a missing observation is the one that verifies (or busts) a rare event forecast, it will show up as a discrepancy, if verification are performed at NMSs.
b. Coding Errors: - The decoder rejects any TAF and or METAR which does not adhere to the TAF/METAR code.  Since verification will be performed weeks after the TAF is issued, error message to the NMS will be impractical.
c. Short-lived changes in the Weather: - Forecast are not amended for changes in the weather which do not persist for more than 20 minutes.  If short-lived events such as this occur during an observation, they will be reflected as “unforecast.”
Directors Choices 
19.
As indicated in the document above, quality management assurance of the services provided by an Aeronautical Meteorological Service will be a requirement from November 2010.  The provision of TAFs by the NMS is one of the services which fall under the QMS, and verification of the TAFs is an integral part of the QMS.  COMAG suggests the following two (2) choices to the 2009 Annual Meeting of the Directors of Meteorological Service:
1. Each NMS completes its own verification:
Pros:

a. Each country would be able to do a rudimentary quality control the forecast before the it is transmitted;

b. Ideally problem areas could be quickly identified and corrected;

c. There would be no loss of data associated with communication failure;
d. Coding error will be minimized;

Cons:

a. Full cost of the verification program will be borne by each NMS;

b. The objectivity of the verification can be questioned since the Service Provider is performing the verification;
c. Changes to the software will be the responsibility of each NMS;

2. Centralized the Verification at CIMH
Pros

a. Cost can be shared among all NMS

b. Universal changes to the software can be accomplished once only;
c. Problems identified with the encoding of the TAF can be rectified at the student level;

d. Removes questions of objectivity since the Service Provider will not performing the verification.
Cons

a. Missing data due to communication failure, which will require monthly submission from each NMS of the relevant METARs and TAFs to prevent data loss;
b. Error checking of the observations and forecast will not produce practical results, which would prevent the error from re-occurring during the identified verification period.
_____________
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