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OPERATIONALLY-DESIRABLE ACCURACY OF FORECASTS

NOTE 1: The guidance contained in this table relates to [C.3.1.] 6, in particular to [C.3.1.] 6.1.1 in Part.

NOTE 2: If the accuracy of the forecasts remains within the operationally-desirable range shown in the second column, for the percentage
of cases indicated in the third column, the effect of forecast errors is not considered serious in comparison with the effects of
navigational errors and of other operational uncertainties.

Element to be forecast Operationally-desirable Minimum ;':)er.centage of
accuracy of forecasts cases within range
TAF

Wind direction + 30° 80% of cases
Wind speed + 9 km/h (5 kt) up to 46 km/h (25 kt) 80% of cases

+ 20% above 46 km/h (25 kt)
Visibility + 200 mup to 700 m 80% of cases

+ 30% between 700 m and 10 km
Precipitation Occurrence or non-occurrence 80% of cases
Cloud amount + 2 oktas 70% of cases
Cloud height + 30 m (100 ft) up to 120 m (400 ft) 70% of cases

+ 30% between 120 m (400 ft) and 3 000 m (10 000 ft)
Air temperature x1°C 70% of cases

TREND FORECAST

Wind direction + 30° 90% of cases

Wind speed + 9 km/h (5 kt) up to 46 km/h (25 kt) 90% of cases
+ 20% above 46 km/h (25 kt)

Visibility +200 mup to 700 m 90% of cases
+ 30% between 700 m and 10 km

Precipitation Occurrence or non-occurrence 90% of cases

Cloud amount * 2 oktas 90% of cases

Cloud height + 30 m (100 ft) up to 120 m (400 ft) 90% of cases

+ 30% between 120 m (400 ft) and 3 000 m (10 000 ft)

FORECAST FOR TAKE-OFF

Wind direction + 30° 90% of cases

Wind speed + 9 km/h (5 kt) up to 46 km/h (25 kt) 90% of cases )
+ 20% above 46 km/h (25 kt)

Air temperature +1°C 90% of cases

Pressure value (QNH) + | hPa 90% of cases

AREA, FLIGHT AND ROUTE FORECASTS

Upper-air temperature + 3°C (mean for 900 km/500 NM) 90% of cases
Upper-wind + 28 km/h (15 kt) up to flight level 250 90% of cases
+ 37 km/h (20 kt) above flight level 250

(Modulus of vector difference for 900 km/500 NM)

Significant en-route weather Occurrence or non-occurrence 80% of cases

h d cloud
pHENGMERA SN Clot Location: + 100 km/60 NM 70% of cases

Vertical extent: + 600 m/2 000 ft 70% of cases
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INTRODUCTION

1.
At the 2007 Meeting of Directors of Meteorological Service held in Kingstown, St Vincent on 26 November, a paper was presented on the first meeting of the CMO Operational Meteorological Advisory Group (COMAG), which included an electronic presentation by the Vice-Chair of COMAG.  There was also a presentation by Ms. Kathy-Ann Caesar on the results of a Terminal Aerodrome Forecast (TAF) verification procedure which was initiated by COMAG.  
2.
The Meeting requested that COMAG pursue activities in two areas and report to the next meeting of the Director in 2008.  These areas are:
1. To seek other verification algorithms through the World Meteorological Organization (WMO);
2. To continue its work on the TAF verification process.
OTHER VERIFICATION ALGORITIMS
3.
WMO indicated that it has tried over a number of years to find a TAF verification algorithm that could be acceptable to all Member States, and an Expert Team spent four (4) years researching the issue.  The Team came to the conclusion that the current version of the TAF contains an amalgamation of deterministic and probabilistic elements that make it very difficult to come to an agreed common standard.  In the process, however, they identified a number of different schemes which were giving reasonable results
4.
Ms. Joanne Volk of Environment Canada, the Leader of the Expert Team, further explained that a questionnaire was sent to every Member of WMO at the end of May 2006 and by the deadline, only fifteen (15) responses were received and there were no responses since. The United States did not respond to the questionnaire.  Only eleven (11) of the respondents indicated that they documented their verification procedure and of that subset nine (9) were willing to share their documentation for reference by other Members of WMO.  Of the four Anglophone respondents Australia, Canada, South Africa and United Kingdom, COMAG has not being able to get the verification scheme of Australia and South Africa. 
CMO TAF-Verify ALGORITIM
5.
Members of staff and interns at the Caribbean Institute for Meteorology and Hydrology (CIMH) continued to work with the CMO TAF Verify (CMOTafv), which is based on the United States of America National Weather Service algorithm (despite not being received by he Expert Team), in an effort to consolidate the various components of the programme and continue the verification process.  Compatibility across the various versions of Microsoft operating systems and Visual Basic upgrades must be incorporated and tested in the changes to the changes to the programme.

6.
At CIMH, the team which continued with the upgrading the CMOTafv algorithm, programme and the verification of the Terminal Aerodrome Forecast (TAF), included Mr. Rohan Brown, summer intern, Mr. Melville Hall and Ms. Kim Whitehall of CIMH Climatology Department and Ms. Kathy-Ann Caesar, Lecturer.  Mr. Brown is responsible for data collection and preliminary testing of the programme.  Mr. Hall is working of programme consolidation and modification.  Ms. White assisted with programming, while Ms. Kathy-Ann Caesar supervised and performed data analysis.
7.
Mr. Hall has successfully written the CMOTafv code from the original three programmes (Convert, Compactor and AVN-verify) in Microsoft Excel into one Visual Basic platform but which still work separately as Windows Excel programmes.  Presently, the Convert programme which was written in Visual Basic has conflicts with Microsoft Excel operating on Windows Vista platform.  However, Mr. Hall has rewritten Convert using Visual Basic.Net, which should solve this problem and is currently rewriting the Compactor and AVN-verify in Visual Basic Net
TAF-VerifICATION
8.
TAF verification continued during 2008 using COMTafv with the following objectives.
· to comply with the guidance for operationally desirable accuracy of Terminal Aerodrome Forecast, which is provided in WMO – No. 49, Technical Regulation, Attachment B (ANNEX I);
· to aid the improvement in the accuracy of TAFs and thus ensure safe  aerodrome operations;
· to evaluate the statistical accuracy forecast of the various forecast offices;
· to assist in the statistical evaluation of the performance of individual meteorologists.
9.
A verification exercise was conducted on TAFs from the eight of the nine Weather Forecast and Warning Offices (WFWOs) in Member States of the Caribbean Meteorological Organization, for the months of May through to August 2008.  The only consistent problem in the data collection is the non-availability of TAFs and METAR from Antigua via the Global Telecommunication System.  This will have to be rectified since the GTS is the primary source used for data collection.  
10.
A secondary but serious problem in data assimilation relates to the errors which are associated with the encoding of the METAR and TAF bulletins.  Errors such as omissions of date and/or period of validity and incorrect coding of the various elements halt the computerized assimilation of data, so that the data must be manually corrected, which slows the process.
11.
The CMOTafv programme provides three (3) verification processes, Basic, Combine and Advance.  The BASIC verification was used on the four (4) months of data since it gives a simple percentage of ‘Correct’ versus ‘Bust’ for 12 hour periods, as well as other statistics.  A more detailed analysis is available from the Combine and Advance runs.  The programme produces a wealth of statistical analysis from the input data.  The generated statistics show definite trends among the meteorological offices.  For example, the offices which have been producing TAFs with a high level of accuracy for the most part continue this trend, while there has been significant improvement in the Offices which performed poorly in the verification process last year.
12.
A noticeable result from the verification process is the comparative high percentage of inaccurate ‘Ceiling’ forecasts for most of the stations.  In fact, ceiling forecast is consistently the weakest of the three categories, while visibility is the best.  The percentages of ‘Flight Category’ (ceiling and visibility) statistic fluctuate widely and considering the high risk ceiling and visibility poses to aircraft operations and aerodrome safety, particular attention must be paid to these elements of forecasting, in an effort aim to improve the percentage “Correct” forecast above 70%.  This, among other factors, strongly suggests that there is a need to closely examine the methodology used to generate TAFs in each Meteorological Service.
RECOMMENDATIONs
13.
CIMH has invested resources into the CMOTafv verification programme in an effort to better serve the Member States of CMO.  The verification of the TAFs in just one component of the overall Quality Management System, which will become a requirement for meteorological offices servicing aviation in November 2010, hence the implementation of a verification system is urgent.
14.
Also to be considered is the introduction of model output to the verification process.  CMOTafv already has the facility of model verification.  However, it is anticipated that there will be a need for significant modification to the AVN verify programme.
15.
To operationalize the verification programme which is a necessary requirement in a quality management system for aeronautical meteorology, it is a COMAG recommendation to the Directors of Meteorological Services that:

1. CIMH be considered as the verification centre for CMO Member States; since in accordance with the requirement of a quality management system the service provider should not regulate itself,  
2. CIMH be tasked with providing a detailed cost of implementing a year long verification scheme through COMAG;
3. 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.

_____________
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