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[bookmark: _Toc115703329]PART I
[bookmark: _Toc115703330]CHAPTER 1 
[bookmark: _Toc115703331]PRELIMINARY PROVISIONS
[bookmark: _Toc115703332]Citation and commencement
These Regulations may be cited as the SASO Model Civil Aviation (Aeronautical Meteorological Service) Regulations, 2023
These regulations come into operation on the date on which it is published in the [State] Gazette.

[bookmark: _Toc115703333]Application
1. These Regulations shall apply to a person providing [Aeronautical Meteorological Service] services within designated air spaces and at aerodromes.

















[bookmark: _Toc115703334]PART II
[bookmark: _Toc115703335]CHAPTER 2 
[bookmark: _Toc115703336]GENERAL PROVISIONS
[bookmark: _Ref107408425][bookmark: _Toc115703337]Objective, determination and provision of meteorological service
1. The objective of meteorological service for international air navigation shall be to contribute towards the safety, regularity and efficiency of international air navigation.
1. This objective shall be achieved by supplying the following users: operators, flight crew members, air traffic services units, search and rescue services units, airport managements and others concerned with the conduct or development of international air navigation, with the meteorological information necessary for the performance of their respective functions. 
[bookmark: _Ref109133450][bookmark: _Toc115703338]Supply, use, quality management and interpretation of meteorological information 
1. Close liaison shall be maintained between those concerned with the supply and those concerned with the use of meteorological information on matters which affect the provision of meteorological service for international air navigation.
1. Demonstration of compliance of the quality system applied shall be by audit. If non-conformity of the system is identified, action shall be initiated to determine and correct the cause. All audit observations shall be evidenced and properly documented. 
1. Owing to the variability of meteorological elements in space and time, to limitations of observing techniques and to limitations caused by the definitions of some of the elements, the specific value of any of the elements given in a report shall be understood by the recipient to be the best approximation of the actual conditions at the time of observation. 
1. Owing to the variability of meteorological elements in space and time, to limitations of forecasting techniques and to limitations caused by the definitions of some of the elements, the specific value of any of the elements given in a forecast shall be understood by the recipient to be the most probable value which the element is likely to assume during the period of the forecast. Similarly, when the time of occurrence or change of an element is given in a forecast, this time shall be understood to be the most probable time. 
1. The meteorological information supplied to the users listed in [ARTICLE CODE] Objective, determination and provision of meteorological serviceshall be consistent with Human Factors principles and shall be in forms which require a minimum of interpretation by these users, as specified in the following chapters.
[bookmark: _Toc115703339]Notifications required from operators 
1. An operator requiring meteorological service or changes in existing meteorological service shall notify, sufficiently in advance, the meteorological authority or the aerodrome meteorological office concerned. The minimum amount of advance notice required shall be as agreed between the meteorological authority or aerodrome meteorological office and the operator concerned.
 The meteorological authority shall be notified by the operator requiring service when:
new routes or new types of operations are planned; 
changes of a lasting character are to be made in scheduled operations; and
other changes, affecting the provision of meteorological service, are planned.
Such information shall contain all details necessary for the planning of appropriate arrangements by the meteorological authority.
The operator or a flight crew member shall ensure that, where required by the meteorological authority in consultation with users, the aerodrome meteorological office concerned is notified:
1. of flight schedules;
when non-scheduled flights are to be operated; and
when flights are delayed, advanced or cancelled.




































[bookmark: _Toc115703340]CHAPTER 3 
[bookmark: _Toc115703341]GLOBAL SYSTEMS, SUPPORTING CENTRES AND METEOROLOGICAL OFFICES
[bookmark: _Toc115703342]World area forecast system
The objective of the world area forecast system (WAFS) shall be to supply meteorological authorities and other users with global aeronautical meteorological en-route forecasts in digital form. This objective shall be achieved through a comprehensive, integrated, worldwide and, as far as practicable, uniform system, and in a cost-effective manner, taking full advantage of evolving technologies.
[bookmark: _Toc115703343]World area forecast centres
In case of interruption of the operation of a WAFC, its functions shall be carried out by the other WAFC.
[bookmark: _Toc115703344]Aerodrome meteorological offices
1. An aerodrome meteorological office shall carry out all or some of the following functions as necessary to meet the needs of flight operations at the aerodrome: 
1. prepare and/or obtain forecasts and other relevant information for flights with which it is concerned; the extent of its responsibilities to prepare forecasts shall be related to the local availability and use of en-route and aerodrome forecast material received from other offices; 
prepare and/or obtain forecasts of local meteorological conditions; 
maintain a continuous survey of meteorological conditions over the aerodromes for which it is designated to prepare forecasts; 
provide briefing, consultation and flight documentation to flight crew members and/or other flight operations personnel; 
supply other meteorological information to aeronautical users; 
display the available meteorological information; 
exchange meteorological information with other aerodrome meteorological offices; and
 supply information received on pre-eruption volcanic activity, a volcanic eruption or volcanic ash cloud, to its associated air traffic services unit, aeronautical information service unit and meteorological watch office (MWO) as agreed between the meteorological, aeronautical information service and ATS authorities concerned.
The aerodromes for which landing forecasts are required shall be determined by regional air navigation agreement. 
 For an aerodrome without an aerodrome meteorological office located at the aerodrome: 
1. the meteorological authority concerned shall designate one or more aerodrome meteorological office(s) to supply meteorological information as required; and 
the competent authorities shall establish means by which such information can be supplied to the aerodromes concerned.
[bookmark: _Toc115703345]Meteorological watch offices
1. An MWO shall: 
1. maintain continuous watch over meteorological conditions affecting flight operations within its area of responsibility; 
prepare SIGMET and other information relating to its area of responsibility;
supply SIGMET information and, as required, other meteorological information to associated air traffic services units
disseminate SIGMET information;
when required by regional air navigation agreement, in accordance with MET.034:
prepare AIRMET information related to its area of responsibility;
 supply AIRMET information to associated air traffic services units; and
 disseminate AIRMET information;
supply information received on pre-eruption volcanic activity, a volcanic eruption and volcanic ash cloud for which a SIGMET has not already been issued, to its associated area control centre (ACC)/flight information centre (FIC), as agreed between the meteorological and ATS authorities concerned, and to its associated VAAC as determined by regional air navigation agreement; and 
supply information received concerning the release of radioactive materials into the atmosphere, in the area for which it maintains watch or adjacent areas, to its associated ACC/FIC, as agreed between the meteorological and ATS authorities concerned, and to aeronautical information service units, as agreed between the meteorological and appropriate civil aviation authorities concerned. The information shall comprise location, date and time of the release, and forecast trajectories of the radioactive materials. 
[bookmark: _Toc115703346]Volcanic ash advisory centres
1. VAACs shall maintain a 24-hour watch. 
1. In case of interruption of the operation of a VAAC, its functions shall be carried out by another VAAC or another meteorological centre, as designated by the VAAC Provider concerned.
[bookmark: _Toc115703347]Space weather centres
1. SWXC shall maintain a 24-hour watch. 
 In case of interruption of the operation of a SWXC, its functions shall be carried out by another SWXC or another centre, as designated by the SWXC Provider concerned.





[bookmark: _Toc115703348]CHAPTER 4 
[bookmark: _Toc115703349]METEOROLOGICAL OBSERVATIONS AND REPORTS
[bookmark: _Toc115703350]Aeronautical meteorological stations and observations
1. Aeronautical meteorological stations shall make routine observations at fixed intervals. At aerodromes, the routine observations shall be supplemented by special observations whenever specified changes occur in respect of surface wind, visibility, runway visual range, present weather, clouds and/or air temperature. 
At aerodromes with runways intended for Category II and III instrument approach and landing operations, automated equipment for measuring or assessing, as appropriate, and for monitoring and remote indicating of surface wind, visibility, runway visual range, height of cloud base, air and dew-point temperatures and atmospheric pressure shall be installed to support approach and landing and take-off operations. These devices shall be integrated automatic systems for acquisition, processing, dissemination and display in real time of the meteorological parameters affecting landing and take-off operations. The design of integrated automatic systems shall observe Human Factors principles and include back-up procedures. 
The observations shall form the basis for the preparation of reports to be disseminated at the aerodrome of origin and of reports to be disseminated beyond the aerodrome of origin.

[bookmark: _Toc115703351]Routine observations and reports
1. At aerodromes, routine observations shall be made throughout the 24 hours of each day, unless otherwise agreed between the meteorological authority, the appropriate ATS authority and the operator concerned. Such observations shall be made at intervals of one hour or, if so determined by regional air navigation agreement, at intervals of one half-hour. At other aeronautical meteorological stations, such observations shall be made as determined by the meteorological authority taking into account the requirements of air traffic services units and aircraft operations. 
 Reports of routine observations shall be issued as: 
1. local routine reports, only for dissemination at the aerodrome of origin (intended for arriving and departing aircraft); and
 METAR for dissemination beyond the aerodrome of origin (mainly intended for flight planning, VOLMET broadcasts and D-VOLMET).
At aerodromes that are not operational throughout 24 hours in accordance with (a), METAR shall be issued prior to the aerodrome resuming operations in accordance with regional air navigation agreement.
[bookmark: _Ref109219639][bookmark: _Toc115703352]Special observations and reports
1. A list of criteria for special observations shall be established by the meteorological authority, in consultation with the appropriate ATS authority, operators and others concerned
Reports of special observations shall be issued as: 
1. local special reports, only for dissemination at the aerodrome of origin (intended for arriving and departing aircraft); and 
 SPECI for dissemination beyond the aerodrome of origin (mainly intended for flight planning, VOLMET broadcasts and D-VOLMET) unless METAR are issued at half-hourly intervals.
At aerodromes that are not operational throughout 24 hours in accordance with (a), following the resumption of the issuance of METAR, SPECI shall be issued, as necessary
[bookmark: _Toc115703353]Contents of reports 
1.  Local routine reports, local special reports, METAR and SPECI shall contain the following elements in the order indicated: 
1.  identification of the type of report; 
 location indicator; 
 time of the observation; 
 identification of an automated or missing report, when applicable; 
 surface wind direction and speed; 
 visibility; 
 runway visual range, when applicable; 
 present weather;
cloud amount, cloud type (only for cumulonimbus and towering cumulus clouds) and height of cloud base or, where measured, vertical visibility; 
 air temperature and dew-point temperature; and 
 QNH and, when applicable, QFE (QFE included only in local routine and special reports).
Optional elements included under supplementary information shall be included in METAR and SPECI in accordance with regional air navigation agreement.
[bookmark: _Toc115703354]Observing and reporting meteorological elements 
1.  Surface wind
1.  The mean direction and the mean speed of the surface wind shall be measured, as well as significant variations of the wind direction and speed, and reported in degrees true and metres per second (or knots), respectively.
Visibility 
1.  The visibility as defined in Chapter 1 shall be measured or observed and reported in metres or kilometres.
Runway visual range
1. Runway visual range as defined in Chapter 1 shall be assessed on all runways intended for Category II and III instrument approach and landing operations.
The runway visual range, assessed in accordance with (1) and shall be reported in metres throughout periods when either the visibility or the runway visual range is less than 1 500 m.
Runway visual range assessments shall be representative of: 
1. the touchdown zone of the runway intended for non-precision or Category I instrument approach and landing operations; 
 the touchdown zone and the mid-point of the runway intended for Category II instrument approach and landing operations; and 
 the touchdown zone, the mid-point and stop-end of the runway intended for Category III instrument approach and landing operations. 
The units providing air traffic service and aeronautical information service for an aerodrome shall be kept informed without delay of changes in the serviceability status of the automated equipment used for assessing runway visual range.
Present weather 
1.  The present weather occurring at the aerodrome shall be observed and reported as necessary. The following present weather phenomena shall be identified, as a minimum: rain, drizzle, snow and freezing precipitation (including intensity thereof), haze, mist, fog, freezing fog and thunderstorms (including thunderstorms in the vicinity).
Clouds 
1.  Cloud amount, cloud type and height of cloud base shall be observed and reported as necessary to describe the clouds of operational significance. When the sky is obscured, vertical visibility shall be observed and reported, where measured, in lieu of cloud amount, cloud type and height of cloud base. The height of cloud base and vertical visibility shall be reported in metres (or feet).
Air temperature and dew-point temperature 
1.  The air temperature and the dew-point temperature shall be measured and reported in degrees Celsius.
Atmospheric pressure 
1. The atmospheric pressure shall be measured, and QNH and QFE values shall be computed and reported in hectopascals.
[bookmark: _Toc115703355]Reporting meteorological information from automatic observing systems
1. Local routine reports, local special reports, METAR and SPECI from automatic observing systems shall be identified with the word “AUTO”.








[bookmark: _Toc115703356]CHAPTER 5 
[bookmark: _Toc115703357]AIRCRAFT OBSERVATIONS AND REPORTS
[bookmark: _Toc115703358]Types of aircraft observations 
1. The following aircraft observations shall be made:
1. routine aircraft observations during en-route and climb-out phases of the flight; and
special and other non-routine aircraft observations during any phase of the flight
[bookmark: _Toc115703359]Routine aircraft observations — designation
1. In the case of air routes with high-density air traffic (e.g. organized tracks), an aircraft from among the aircraft operating at each flight level shall be designated, at approximately hourly intervals, to make routine observations. The designation procedures shall be in accordance with regional air navigation agreement. 
 In the case of the requirement to report during the climb-out phase, an aircraft shall be designated, at approximately hourly intervals, at each aerodrome to make routine observations.
[bookmark: _Toc115703360]Routine aircraft observations — exemptions 
1. Aircraft not equipped with air-ground data link shall be exempted from making routine aircraft observations.
[bookmark: _Toc115703361]Special aircraft observations 
1. Special observations shall be made by all aircraft whenever the following conditions are encountered or observed:
1. moderate or severe turbulence; or 
moderate or severe icing; or 
severe mountain wave; or 
thunderstorms, without hail, that are obscured, embedded, widespread or in squall lines; or 
thunderstorms, with hail, that are obscured, embedded, widespread or in squall lines; or 
heavy duststorm or heavy sandstorm; or 
volcanic ash cloud; or 
pre-eruption volcanic activity or a volcanic eruption; or
as of 4 November 2021, runway braking action encountered is not as good as reported.
[bookmark: _Toc115703362]Other non-routine aircraft observations 
1. When other meteorological conditions not listed under MET.019, e.g. wind shear, are encountered and which, in the opinion of the pilot-in-command, may affect the safety or markedly affect the efficiency of other aircraft operations, the pilot-in-command shall advise the appropriate air traffic services unit as soon as practicable.
[bookmark: _Toc115703363]Reporting of aircraft observations during flight 
1. Aircraft observations shall be reported by air-ground data link. Where air-ground data link is not available or appropriate, special and other non-routine aircraft observations during flight shall be reported by voice communications. 
 Aircraft observations shall be reported during flight at the time the observation is made or as soon thereafter as is practicable. 
 Aircraft observations shall be reported as air-reports.
[bookmark: _Toc115703364]Relay of air-reports by air traffic services units 
1. The meteorological authority concerned shall make arrangements with the appropriate ATS authority to ensure that, on receipt by the air traffic services units of: 
1. special air-reports by voice communications, the air traffic services units relay them without delay to their associated meteorological watch office; and 
routine and special air-reports by data link communications, the air traffic services units relay them without delay to their associated meteorological watch office, the WAFCs and the centres designated by regional air navigation agreement for the operation of aeronautical fixed service Internet-based services.
[bookmark: _Toc115703365]Recording and post-flight reporting of aircraft observations of volcanic activity 
1. Special aircraft observations of pre-eruption volcanic activity, a volcanic eruption or volcanic ash cloud shall be recorded on the special air-report of volcanic activity form. A copy of the form shall be included with the flight documentation provided to flights operating on routes which, in the opinion of the meteorological authority concerned, could be affected by volcanic ash clouds.















[bookmark: _Toc115703366]CHAPTER 6. 
[bookmark: _Toc115703367]FORECASTS
[bookmark: _Toc115703368]Use of forecasts 
1. The issue of a new forecast by an aerodrome meteorological office, such as a routine aerodrome forecast, shall be understood to cancel automatically any forecast of the same type previously issued for the same place and for the same period of validity or part thereof.
[bookmark: _Toc115703369]Aerodrome forecasts 
1. An aerodrome forecast shall be prepared, in accordance with regional air navigation agreement, by the aerodrome meteorological office designated by the meteorological authority concerned.
An aerodrome forecast shall be issued at a specified time not earlier than one hour prior to the beginning of its validity period and consist of a concise statement of the expected meteorological conditions at an aerodrome for a specified period. 
Aerodrome forecasts and amendments thereto shall be issued as TAF and include the following information in the order indicated:
1. identification of the type of forecast; 
location indicator;
time of issue of forecast; 
identification of a missing forecast, when applicable; 
date and period of validity of forecast; 
identification of a cancelled forecast, when applicable; 
surface wind; 
visibility; 
weather; 
cloud; and 
 expected significant changes to one or more of these elements during the period of validity.
Optional elements shall be included in TAF in accordance with regional air navigation agreement.
1. Aerodrome meteorological offices preparing TAF shall keep the forecasts under continuous review and, when necessary, shall issue amendments promptly. The length of the forecast messages and the number of changes indicated in the forecast shall be kept to a minimum.
TAF that cannot be kept under continuous review shall be cancelled.
When issuing TAF, aerodrome meteorological offices shall ensure that not more than one TAF is valid at an aerodrome at any given time.
[bookmark: _Toc115703370]Landing forecasts 
1.  A landing forecast shall be prepared by the aerodrome meteorological office designated by the meteorological authority concerned as determined by regional air navigation agreement; such forecasts are intended to meet the requirements  of local users and of aircraft within about one hour’s flying time from the aerodrome. 
 Landing forecasts shall be prepared in the form of a trend forecast. 
 A trend forecast shall consist of a concise statement of the expected significant changes in the meteorological conditions at that aerodrome to be appended to a local routine report, local special report, METAR or SPECI. The period of validity of a trend forecast shall be 2 hours from the time of the report which forms part of the landing forecast.
[bookmark: _Toc115703371]Forecasts for take-off 
1.  A forecast for take-off shall be prepared by the aerodrome meteorological office designated by the meteorological authority concerned as agreed between the meteorological authority and the operators concerned.
[bookmark: _Ref108100631][bookmark: _Toc115703372]Area forecasts for low-level flights 
1. When the density of traffic operating below flight level 100 (or up to flight level 150 in mountainous areas, or higher, where necessary) warrants the routine issue and dissemination of area forecasts for such operations, the frequency of issue, the form and the fixed time or period of validity of those forecasts and the criteria for amendments thereto shall be determined by the meteorological authority in consultation with the users. 
 When the density of traffic operating below flight level 100 warrants the issuance of AIRMET information in accordance with MET.032, area forecasts for such operations shall be prepared in a format as agreed between the meteorological authorities concerned. When abbreviated plain language is used, the forecast shall be prepared as a GAMET area forecast, employing approved ICAO abbreviations and numerical values; when chart form is used, the forecast shall be prepared as a combination of forecasts of upper wind and upper-air temperature, and of SIGWX phenomena. The area forecasts shall be issued to cover the layer between the ground and flight level 100 (or up to flight level 150 in mountainous areas, or higher, where necessary) and shall contain information on en-route weather phenomena hazardous to low-level flights, in support of the issuance of AIRMET information, and additional information required by low-level flights. 
Area forecasts for low-level flights prepared in support of the issuance of AIRMET information shall be issued every 6 hours for a period of validity of 6 hours and transmitted to meteorological watch offices and/or aerodrome meteorological offices concerned not later than one hour prior to the beginning of their validity period.









[bookmark: _Toc115703373]CHAPTER 7.
[bookmark: _Toc115703374] SIGMET AND AIRMET INFORMATION, AERODROME WARNINGS AND WIND SHEAR WARNINGS AND ALERTS
[bookmark: _Toc115703375]SIGMET information 
1. SIGMET information shall be issued by a meteorological watch office and shall give a concise description in abbreviated plain language concerning the occurrence or expected occurrence of specified en-route weather and other phenomena in the atmosphere that may affect the safety of aircraft operations, and of the development of those phenomena in time and space. 
SIGMET information shall be cancelled when the phenomena are no longer occurring or are no longer expected to occur in the area. 
The period of validity of a SIGMET message shall be not more than 4 hours. In the special case of SIGMET messages for volcanic ash cloud and tropical cyclones, the period of validity shall be extended up to 6 hours
Close coordination shall be maintained between the meteorological watch office and the associated area control centre/flight information centre to ensure that information on volcanic ash included in SIGMET and NOTAM messages is consistent. 
SIGMET messages shall be issued not more than 4 hours before the commencement of the period of validity. In the special case of SIGMET messages for volcanic ash cloud and tropical cyclones, these messages shall be issued as soon as practicable but not more than 12 hours before the commencement of the period of validity. SIGMET messages for volcanic ash and tropical cyclones shall be updated at least every 6 hours
[bookmark: _Ref108100784][bookmark: _Toc115703376]AIRMET information 
1. AIRMET information shall be issued by a meteorological watch office in accordance with regional air navigation agreement, taking into account the density of air traffic operating below flight level 100. AIRMET information shall give a concise description in abbreviated plain language concerning the occurrence and/or expected occurrence of specified en-route weather phenomena, which have not been included in Section I of the area forecast for low-level flights issued in accordance with Chapter 6, MET.028 and which may affect the safety of low-level flights, and of the development of those phenomena in time and space. 
 AIRMET information shall be cancelled when the phenomena are no longer occurring or are no longer expected to occur in the area. 
 The period of validity of an AIRMET message shall be not more than 4 hours
[bookmark: _Toc115703377]Aerodrome warnings 
1.  Aerodrome warnings shall be issued by the aerodrome meteorological office designated by the meteorological authority concerned and shall give concise information of meteorological conditions which could adversely affect aircraft on the ground, including parked aircraft, and the aerodrome facilities and services.
[bookmark: _Toc115703378]Wind shear warnings and alerts
1. Wind shear warnings shall be prepared by the aerodrome meteorological office designated by the meteorological authority concerned for aerodromes where wind shear is considered a factor, in accordance with local arrangements with the appropriate air traffic services unit and the operators concerned. Wind shear warnings shall give concise information on the observed or expected existence of wind shear which could adversely affect aircraft on the approach path or take-off path or during circling approach between runway level and 500 m (1 600 ft) above that level and aircraft on the runway during the landing roll or take-off run. Where local topography has been shown to produce significant wind shears at heights in excess of 500 m (1 600 ft) above runway level, then 500 m (1 600 ft) shall not be considered restrictive.
At aerodromes where wind shear is detected by automated, ground-based, wind shear remote-sensing or detection equipment, wind shear alerts generated by these systems shall be issued. Wind shear alerts shall give concise, up-to-date information related to the observed existence of wind shear involving a headwind/tailwind change of 7.5 m/s (15 kt) or more which could adversely affect aircraft on the final approach path or initial take-off path and aircraft on the runway during the landing roll or take-off run.




























[bookmark: _Toc115703379]CHAPTER 8. 
[bookmark: _Toc115703380]AERONAUTICAL CLIMATOLOGICAL INFORMATION
[bookmark: _Toc115703381]General provisions 
1. Aeronautical climatological information required for the planning of flight operations shall be prepared in the form of aerodrome climatological tables and aerodrome climatological summaries. Such information shall be supplied to aeronautical users as agreed between the meteorological authority and the user concerned.
[bookmark: _Toc115703382]Copies of meteorological observational data 
1. Each meteorological authority, on request and to the extent practicable, shall make available to any other meteorological authority, to operators and to others concerned with the application of meteorology to international air navigation, meteorological observational data required for research, investigation or operational analysis.


















[bookmark: _Toc115703383]CHAPTER 9. 
[bookmark: _Toc115703384]SERVICE FOR OPERATORS AND FLIGHT CREW MEMBERS
[bookmark: _Ref108693532][bookmark: _Ref108693609][bookmark: _Ref108693646][bookmark: _Ref108693665][bookmark: _Ref108694056][bookmark: _Ref108695588][bookmark: _Toc115703385]General provisions 
1. Meteorological information shall be supplied to operators and flight crew members for: 
1.  pre-flight planning by operators; 
 in-flight replanning by operators using centralized operational control of flight  operations; 
 use by flight crew members before departure; and 
 aircraft in flight. 
 Meteorological information supplied to operators and flight crew members shall cover the flight in respect of time, altitude and geographical extent. Accordingly, the information shall relate to appropriate fixed times, or periods of time, and shall extend to the aerodrome of intended landing, also covering the meteorological conditions expected between the aerodrome of intended landing and alternate aerodromes designated by the operator. 
 Meteorological information supplied to operators and flight crew members shall be up to date and include the following information, as agreed between the meteorological authority and the operators concerned: 
1. forecasts of: 
1. upper wind and upper-air temperature; 
upper-air humidity; 
 geopotential altitude of flight levels; 
 flight level and temperature of tropopause; 
 direction, speed and flight level of maximum wind; 
 SIGWX phenomena; and 
 cumulonimbus clouds, icing and turbulence;
METAR or SPECI (including trend forecasts as issued in accordance with regional air navigation agreement) for the aerodromes of departure and intended landing, and for take-off, en-route and destination alternate aerodromes; 
 TAF or amended TAF for the aerodromes of departure and intended landing, and for take-off, en-route and destination alternate aerodromes; 
 forecasts for take-off; 
 SIGMET information and appropriate special air-reports relevant to the whole route; 
 volcanic ash and tropical cyclone advisory information relevant to the whole route; 
as determined by regional air navigation agreement, GAMET area forecasts and/or area forecasts for low-level flights in chart form prepared in support of the issuance of AIRMET information, and AIRMET information for low-level flights relevant to the whole route; 
aerodrome warnings for the local aerodrome; 
meteorological satellite images; 
ground-based weather radar information; and 
space weather advisory information relevant to the whole route.
 Forecasts listed under (c) 1) shall be generated from the digital forecasts provided by the WAFCs whenever these forecasts cover the intended flight path in respect of time, altitude and geographical extent, unless otherwise agreed between the meteorological authority and the operator concerned. 
When forecasts are identified as being originated by the WAFCs, no modifications shall be made to their meteorological content. 
 Charts generated from the digital forecasts provided by the WAFCs shall be made available, as required by operators, for fixed areas of coverage as shown in Appendix 8, Figures A8-1, A8-2 and A8-3. 
 When forecasts of upper wind and upper-air temperature listed under (c) 1) i) are supplied in chart form, they shall be fixed time prognostic charts for flight levels as specified in Appendix 2, b, 2 (i). When forecasts of SIGWX phenomena listed under (c) 1) vi) are supplied in chart form, they shall be fixed time prognostic charts for an atmospheric layer limited by flight levels as specified in Appendix 2, c, 2 (i) and Appendix 5, c, 2 (i & ii). 
 The forecasts of upper wind and upper-air temperature and of SIGWX phenomena above flight level 100 requested for pre-flight planning and in-flight replanning by the operator shall be supplied as soon as they become available, but not later than 3 hours before departure. Other meteorological information requested for pre-flight planning and in-flight replanning by the operator shall be supplied as soon as is practicable. 
 When necessary, the meteorological authority providing service for operators and flight crew members shall initiate coordinating action with the meteorological authorities with a view to obtaining from them the reports and/or forecasts required. 
 Meteorological information shall be supplied to operators and flight crew members at the location to be determined by the meteorological authority, after consultation with the operators concerned and at the time agreed between the aerodrome meteorological office and the operator concerned. The service for pre-flight planning shall be confined to flights originating within the territory concerned. At an aerodrome without an aerodrome meteorological office at the aerodrome, arrangements for the supply of meteorological information shall be as agreed between the meteorological authority and the operator concerned.
[bookmark: _Toc115703386]Briefing, consultation and display 
1. Briefing and/or consultation shall be provided, on request, to flight crew members and/or other flight operations personnel. Its purpose shall be to supply the latest available information on existing and expected meteorological conditions along the route to be flown at the aerodrome of intended landing, alternate aerodromes and other aerodromes as relevant, either to explain and amplify the information contained in the flight documentation, or as agreed between the meteorological authority and the operator concerned, in lieu of flight documentation. 
Meteorological information used for briefing, consultation and display shall include any or all of the information listed in MET.037 (c).
 If the aerodrome meteorological office expresses an opinion on the development of the meteorological conditions at an aerodrome which differs appreciably from the aerodrome forecast included in the flight documentation, the attention of flight crew members shall be drawn to the divergence. The portion of the briefing dealing with the divergence shall be recorded at the time of briefing and this record shall be made available to the operator.
 The required briefing, consultation, display and/or flight documentation shall normally be provided by the aerodrome meteorological office associated with the aerodrome of departure. At an aerodrome where these services are not available, arrangements to meet the requirements of flight crew members shall be as agreed between the meteorological authority and the operator concerned. In exceptional circumstances, such as an undue delay, the aerodrome meteorological office associated with the aerodrome shall provide or, if that is not practicable, arrange for the provision of a new briefing, consultation and/or flight documentation as necessary.
[bookmark: _Ref109133197][bookmark: _Toc115703387]Flight documentation 
1.  Flight documentation to be made available shall comprise information listed under MET.037 (c) 1) i) and vi), 2), 3), 5), 6) and, if appropriate, 10) and 11). However, flight documentation for flights of two hours’ duration or less, after a short stop or turnaround, shall be limited to the information operationally needed, as agreed between the meteorological authority and the operator concerned, but in all cases it shall at least comprise information on MET.037 2), 3), 5), 6) and, if appropriate, 10) and 11). 
 Whenever it becomes apparent that the meteorological information to be included in the flight documentation will differ materially from that made available for pre-flight planning and in-flight replanning, the operator shall be advised immediately and, if practicable, be supplied with the revised information as agreed between the operator and the aerodrome meteorological office concerned.
The meteorological authority shall retain information supplied to flight crew members, either as printed copies or in computer files, for a period of at least 30 days from the date of issue. This information shall be made available, on request, for inquiries or investigations and, for these purposes, shall be retained until the inquiry or investigation is completed.
[bookmark: _Toc115703388]Automated pre-flight information systems for briefing, consultation, flight planning and flight documentation
1. Where the meteorological authority uses automated pre-flight information systems to supply and display meteorological information to operators and flight crew members for self-briefing, flight planning and flight documentation purposes, the information supplied and displayed shall comply with the relevant provisions in MET.037 to MET.039 inclusive.
Where automated pre-flight information systems are used to provide for a harmonized, common point of access to meteorological information and aeronautical information services information by operators, flight crew members and other aeronautical personnel concerned, the meteorological authority concerned shall remain responsible for the quality control and quality management of meteorological information provided by means of such systems in accordance with the Management System of the Generic Part.
[bookmark: _Toc115703389]Information for aircraft in flight
1. Meteorological information for use by aircraft in flight shall be supplied by an aerodrome meteorological office or meteorological watch office to its associated air traffic services unit and through D-VOLMET or VOLMET broadcasts as determined by regional air navigation agreement. Meteorological information for planning by the operator for aircraft in flight shall be supplied on request, as agreed between the meteorological authority or authorities and the operator concerned. 
 Meteorological information for use by aircraft in flight shall be supplied to air traffic services units in accordance with the specifications of Chapter 10. 
Meteorological information shall be supplied through D-VOLMET or VOLMET broadcasts in accordance with the specifications of Chapter 11.




















[bookmark: _Toc115703390]CHAPTER 10. 
[bookmark: _Toc115703391]INFORMATION FOR AIR TRAFFIC SERVICES, SEARCH AND RESCUE SERVICES AND AERONAUTICAL INFORMATION SERVICES
[bookmark: _Toc115703392]Information for air traffic services units
1. The meteorological authority shall designate an aerodrome meteorological office or meteorological watch office to be associated with each air traffic services unit. The associated aerodrome meteorological office or meteorological watch office shall, after coordination with the air traffic services unit, supply, or arrange for the supply of, up-to-date meteorological information to the unit as necessary for the conduct of its functions.
A meteorological watch office shall be associated with a flight information centre or an area control centre for the provision of meteorological information.
Any meteorological information requested by an air traffic services unit in connection with an aircraft emergency shall be supplied as rapidly as possible.
[bookmark: _Toc115703393]Information for search and rescue services units 
1. Aerodrome meteorological offices or meteorological watch offices designated by the meteorological authority in accordance with regional air navigation agreement shall supply search and rescue services units with the meteorological information they require in a form established by mutual agreement. For that purpose, the designated aerodrome meteorological office or meteorological watch office shall maintain liaison with the search and rescue services unit throughout a search and rescue operation.
[bookmark: _Toc115703394]Information for aeronautical information services units 
1. The meteorological authority, in coordination with the appropriate civil aviation authority, shall arrange for the supply of up-to-date meteorological information to relevant aeronautical information services units, as necessary, for the conduct of their functions.









[bookmark: _Toc115703395]CHAPTER 11. 
[bookmark: _Toc115703396]REQUIREMENTS FOR AND USE OF COMMUNICATIONS
[bookmark: _Toc115703397]Requirements for communications 
1. Suitable telecommunications facilities shall be made available to permit aerodrome meteorological offices and, as necessary, aeronautical meteorological stations to supply the required meteorological information to air traffic services units on the aerodromes for which those offices and stations are responsible, and in particular to aerodrome control towers, approach control units and the aeronautical telecommunications stations serving these aerodromes.
Suitable telecommunications facilities shall be made available to permit meteorological watch offices to supply the required meteorological information to air traffic services and search and rescue services units in respect of the flight information regions, control areas and search and rescue regions for which those offices are responsible, and in particular to flight information centres, area control centres and rescue coordination centres and the associated aeronautical telecommunications stations. 
Suitable telecommunications facilities shall be made available to permit world area forecast centres to supply the required world area forecast system products to aerodrome meteorological offices, meteorological authorities and other users. 
Telecommunications facilities between aerodrome meteorological offices and, as necessary, aeronautical meteorological stations and aerodrome control towers or approach control units shall permit communications by direct speech, the speed with which the communications can be established being such that the required points may normally be contacted within approximately 15 seconds.
Suitable telecommunications facilities shall be made available to permit meteorological offices to exchange operational meteorological information with other meteorological offices.
[bookmark: _Toc115703398]Use of aeronautical fixed service communications and the public Internet — meteorological bulletins 
1. Meteorological bulletins containing operational meteorological information to be transmitted via the aeronautical fixed service or the public Internet shall be originated by the appropriate meteorological office or aeronautical meteorological station.
[bookmark: _Toc115703399]Use of aeronautical mobile service communications 
1. The content and format of meteorological information transmitted to aircraft and by aircraft shall be consistent with the provisions of this Regulations.
[bookmark: _Toc115703400]Use of aeronautical data link service — contents of D-VOLMET
1. D-VOLMET shall contain current METAR and SPECI, together with trend forecasts where available, TAF and SIGMET, special air-reports not covered by a SIGMET and, where available, AIRMET.
[bookmark: _Toc115703401]Use of aeronautical broadcasting service contents of VOLMET broadcasts
1. Continuous VOLMET broadcasts, normally on very high frequencies (VHF), shall contain current METAR and SPECI, together with trend forecasts where available. 
 Scheduled VOLMET broadcasts, normally on high frequencies (HF), shall contain current METAR and SPECI, together with trend forecasts where available and, where so determined by regional air navigation agreement, TAF and SIGMET.








































[bookmark: _Toc115703402]APPENDIX 1. 
[bookmark: _Toc115703403]FLIGHT DOCUMENTATION — MODEL CHARTS AND FORMS 
[bookmark: _Toc115703404]APP 1-1
MODEL A OPMET information 
MODEL IS Upper wind and upper-air temperature chart for standard isobaric surface 
 Example 1. Arrows, feathers and pennants (Mercator projection) 
 Example 2. Arrows, feathers and pennants (Polar stereographic projection) 
MODEL SWH Significant weather chart (high level) 
 Example. Polar stereographic projection (showing the jet stream vertical extent) 
MODEL SWM Significant weather chart (medium level) 
MODEL SWL Significant weather chart (low level) 
 Example 1 
 Example 2 
MODEL TCG Tropical cyclone advisory information in graphical format 
MODEL VAG Volcanic ash advisory information in graphical format 
 Example 1. Mercator projection 
 Example 2. Polar stereographic projection 
MODEL STC SIGMET for tropical cyclone in graphical format 
MODEL SVA SIGMET for volcanic ash in graphical format 
 Example 1. Mercator projection 
 Example 2. Polar stereographic projection 
MODEL SGE SIGMET for phenomena other than tropical cyclone and volcanic ash in graphical format 
MODEL SN Sheet of notations used in flight documentation
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[bookmark: _Toc115703420]APPENDIX 2. 
[bookmark: _Toc115703421]TECHNICAL SPECIFICATIONS RELATED TO GLOBAL SYSTEMS, SUPPORTING CENTRES AND METEOROLOGICAL OFFICES
[bookmark: _Toc115703422]World Area Forecast System
1. Formats and codes 
1. World area forecast centres (WAFCs) shall adopt uniform formats and codes for the supply of forecasts.
Upper-air gridded forecasts 
1. The forecasts of upper winds; upper-air temperature; and humidity; direction, speed and flight level of maximum wind; flight level and temperature of tropopause, areas of cumulonimbus clouds, icing, turbulence, and geopotential altitude of flight levels shall be prepared four times a day by a WAFC and shall be valid for fixed valid times at 6, 9, 12, 15, 18, 21, 24, 27, 30, 33 and 36 hours after the time (0000, 0600, 1200 and 1800 UTC) of the synoptic data on which the forecasts were based. Each forecast shall be disseminated as soon as technically feasible but not later than 5 hours after standard time of observation.
1. The grid point forecasts prepared by a WAFC shall comprise: 
1. wind and temperature data for flight levels 50 (850 hPa), 80 (750 hPa), 100 (700 hPa), 140 (600 hPa), 180 (500 hPa), 210 (450 hPa), 240 (400 hPa), 270 (350 hPa), 300 (300 hPa), 320 (275 hPa), 340 (250 hPa), 360 (225 hPa), 390 (200 Pa), 410 (175 hPa), 450 (150 hPa), 480 (125 hPa) and 530 (100 hPa); 
flight level and temperature of tropopause; 
direction, speed and flight level of maximum wind; 
humidity data for flight levels 50 (850 hPa), 80 (750 hPa), 100 (700 hPa), 140 (600 hPa) and 180 (500 hPa); 
horizontal extent and flight levels of base and top of cumulonimbus clouds; 
icing for layers centred at flight levels 60 (800 hPa), 100 (700 hPa), 140 (600 hPa), 180 (500 hPa), 240 (400 hPa) and 300 (300 hPa); 
turbulence for layers centred at flight levels 100 (700 hPa), 140 (600 hPa), 180 (500 hPa), 240 (400 hPa), 270 (350 hPa), 300 (300 hPa), 340 (250 hPa), 390 (200 hPa) and 450 (150 hPa); and
geopotential altitude data for flight levels 50 (850 hPa), 80 (750 hPa), 100 (700 hPa), 140 (600 hPa), 180 (500 hPa), 210 (450 hPa), 240 (400 hPa), 270 (350 hPa), 300 (300 hPa), 320 (275 hPa), 340 (250 hPa), 360 (225 hPa), 390 (200 hPa), 410 (175 hPa), 450 (150 hPa), 480 (125 hPa) and 530 (100 hPa).
The foregoing grid point forecasts shall be issued by a WAFC in binary code form using the GRIB code form prescribed by the World Meteorological Organization (WMO).
The foregoing grid point forecasts i), ii), iii), iv) and viii) shall be prepared by a WAFC in a regular grid with a horizontal resolution of 1.25° of latitude and longitude.
 The foregoing grid point forecasts v), vi) and vii) shall be prepared by a WAFC in a regular grid with a horizontal resolution of 0.25° of latitude and longitude.
Significant weather (SIGWX) forecasts 
1. General provisions 
1. Forecasts of significant en-route weather phenomena shall be prepared as SIGWX forecasts four times a day by a WAFC and shall be valid for fixed valid times at 24 hours after the time (0000, 0600, 1200 and 1800 UTC) of the synoptic data on which the forecasts were based. Each forecast shall be disseminated as soon as technically feasible but not later than 7 hours after standard time of observation under normal operations and not later than 9 hours after standard time of observation during backup operations. 
SIGWX forecasts shall be issued in binary code form using the BUFR code form prescribed by WMO.
Types of SIGWX forecasts 
1. SIGWX forecasts shall be issued as high-level SIGWX forecasts for flight levels between 250 and 630.
Items included in SIGWX forecasts 
1. SIGWX forecasts shall include the following items: 
tropical cyclone provided that the maximum of the 10-minute  mean surface wind speed is expected to reach or exceed 17 m/s (34 kt); 
 severe squall lines; 
 moderate or severe turbulence (in cloud or clear-air); 
 moderate or severe icing; 
 widespread sandstorm/duststorm; 
 cumulonimbus clouds associated with thunderstorms and with i) to vi); 
 flight level of tropopause; 
 jet streams; 
 information on the location of volcanic eruptions that are producing ash clouds of significance to aircraft operations, comprising: volcanic eruption symbol at the location of the volcano and, in a separate text box on the chart, the volcanic eruption symbol, the name of the volcano (if known) and the latitude/longitude of the eruption. In addition, the legend of SIGWX charts should indicate “CHECK SIGMET, ADVISORIES FOR TC AND VA, AND ASHTAM AND NOTAM FOR VA”; and 
 information on the location of a release of radioactive materials into the atmosphere of significance to aircraft operations, comprising: the radioactive materials in the atmosphere symbol at the location of the release and, in a separate text box on the chart, the radioactive materials in the atmosphere symbol, latitude/longitude of the site of the release, and (if known) the name of site of the radioactive source. In addition, the legend of SIGWX charts on which a release of radiation is indicated should contain “CHECK SIGMET AND NOTAM FOR RDOACT CLD”.
Criteria for including items in SIGWX forecasts 
1. The following criteria shall be applied for SIGWX forecasts: 
 items i) to vi) in (3) shall only be included if expected to occur between the lower and upper levels of the SIGWX forecast; 
the abbreviation “CB” shall only be included when it refers to the occurrence or expected occurrence of cumulonimbus clouds: 
 affecting an area with a maximum spatial coverage of 50 per cent or more of the area concerned;
along a line with little or no space between individual clouds; or 
 embedded in cloud layers or concealed by haze;
the inclusion of “CB” shall be understood to include all weather phenomena normally associated with cumulonimbus clouds, i.e. thunderstorm, moderate or severe icing, moderate or severe turbulence and hail; 
 where a volcanic eruption or a release of radioactive materials into the atmosphere warrants the inclusion of the volcanic eruption symbol or the radioactive materials in the atmosphere symbol in SIGWX forecasts, the symbols shall be included on SIGWX forecasts irrespective of the height to which the ash column or radioactive material is reported or expected to reach; and 
 in the case of co-incident or the partial overlapping of items i), ix) and x) in (3), the highest priority shall be given to item ix), followed by items x) and i). The item with the highest priority shall be placed at the location of the event, and an arrow shall be used to link the location of the other item(s) to its associated symbol or text box.
[bookmark: _Toc115703423]Aerodrome Meteorological Offices 
1. Use of world area forecast system (WAFS) products 
1. Aerodrome meteorological offices shall use WAFS forecasts issued by the WAFCs in the preparation of flight documentation, whenever these forecasts cover the intended flight path in respect of time, altitude and geographical extent, unless otherwise agreed between the meteorological authority and the operator concerned. 
1. In order to ensure uniformity and standardization of flight documentation, the WAFS GRIB and BUFR data received and, as of 4 November 2021, IWXXM data received, shall be decoded into standard WAFS charts in accordance with relevant provisions in this Annex, and the meteorological content and identification of the originator of the WAFS forecasts shall not be amended.
Notification of WAFC concerning significant discrepancies 
Aerodrome meteorological offices using WAFS BUFR or, as of 4 November 2021, IWXXM data shall notify the WAFC concerned immediately if significant discrepancies are detected or reported in respect of WAFS SIGWX forecasts concerning: 
1. icing, turbulence, cumulonimbus clouds that are obscured, frequent, embedded or occurring at a squall line, and sandstorms/duststorms; and 
1. volcanic eruptions or a release of radioactive materials into the atmosphere, of significance to aircraft operations. The WAFC receiving the message shall acknowledge its receipt to the originator, together with a brief comment on the report and any action taken, using the same means of communication employed by the originator.
[bookmark: _Toc115703424]Volcanic Ash Advisory Centres 
1. Volcanic ash advisory information 
1. The advisory information on volcanic ash issued in abbreviated plain language, using approved ICAO abbreviations and numerical values of self-explanatory nature, shall be in accordance with the template shown in Table A2-1. When no approved ICAO abbreviations are available, English plain language text, to be kept to a minimum, shall be used.
As of 5 November 2020, volcanic ash advisory information shall be disseminated in IWXXM GML form in addition to the dissemination of this advisory information in accordance with (1).
The volcanic ash advisory information listed in Table A2-1, when prepared in graphical format, shall be as specified in Appendix 1 and issued using the portable network graphics (PNG) format.
[bookmark: _Toc115703425]Tropical Cyclone Advisory Centres 
1. Tropical cyclone advisory information 
1. The advisory information on tropical cyclones shall be issued for tropical cyclones when the maximum of the 10-minute mean surface wind speed is expected to reach or exceed 17 m/s (34 kt) during the period covered by the advisory.
The advisory information on tropical cyclones disseminated in abbreviated plain language, using approved ICAO abbreviations and numerical values of self-explanatory nature.
As of 5 November 2020, tropical cyclone advisory centres shall disseminate tropical cyclone advisory information in IWXXM GML form in addition to the dissemination of this advisory information in abbreviated plain language in accordance with (2).
The tropical cyclone advisory information listed in Table A2-2, when prepared in graphical format, shall be as specified in Appendix 1 and issued using the PNG format.
[bookmark: _Toc115703426]Space Weather Centres 
(a)  Space weather advisory information
1. As of 5 November 2020, space weather advisory information shall be disseminated in IWXXM GML form, in addition to the dissemination of this advisory information in abbreviated plain language.
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[bookmark: _Toc115703427][bookmark: _Hlk113872411]APPENDIX 3. 
[bookmark: _Toc115703428]TECHNICAL SPECIFICATIONS RELATED TO METEOROLOGICAL OBSERVATIONS AND REPORTS
[bookmark: _Toc115703429]General criteria related to meteorological reports 
1. Format of meteorological reports 
1. Local routine and special reports shall be issued in abbreviated plain language, in accordance with the template shown in Table A3-1.
1. METAR and SPECI shall be issued in accordance with the template shown in Table A3-2 and disseminated in the METAR and SPECI code forms prescribed by WMO.
1. As of 5 November 2020, METAR and SPECI shall be disseminated in IWXXM GML form in addition to the dissemination of the METAR and SPECI in accordance with (2).
Use of CAVOK
When the following conditions occur simultaneously at the time of observation: 
1. visibility, 10 km or more, and the lowest visibility is not reported; 
1. no cloud of operational significance; 
1. no weather of significance to aviation as given in, MET.057 d) 1) (iii); information on visibility, runway visual range, present weather and cloud amount, cloud type and height of cloud base shall be replaced in all meteorological reports by the term “CAVOK”.
Criteria for issuance of local special reports and SPECI
1. The list of criteria for the issuance of local special reports shall include the following: 
1. those values which most closely correspond with the operating minima of the operators using the aerodrome; 
1. those values which satisfy other local requirements of the air traffic services units and of the operators; 
1. an increase in air temperature of 2°C or more from that given in the latest report, or an alternative threshold value as agreed between the meteorological authority, the appropriate ATS authority and the operators concerned; 
1. the available supplementary information concerning the occurrence of significant meteorological conditions in the approach and climb-out areas as given in Table A3-1; 
1. when noise abatement procedures are applied in accordance with the PANS-ATM (Doc 4444) and the variation from the mean surface wind speed (gusts) has changed by 2.5 m/s (5 kt) or more from that at the time of the latest report, the mean speed before and/or after the change being 7.5 m/s (15 kt) or more; and 
1. those values which constitute criteria for SPECI. 
Where required in accordance with Chapter 4, MET.012 b) 2), SPECI shall be issued whenever changes in accordance with the following criteria occur: 
1. when the mean surface wind direction has changed by 60° or more from that given in the latest report, the mean speed before and/or after the change being 5 m/s (10 kt) or more; 
1. when the mean surface wind speed has changed by 5 m/s (10 kt) or more from that given in the latest report;
1. when the variation from the mean surface wind speed (gusts) has changed by 5 m/s (10 kt) or more from that at the time of the latest report, the mean speed before and/or after the change being 7.5 m/s (15 kt) or more; 
1. when the onset, cessation or change in intensity of any of the following weather phenomena occurs: 
1. freezing precipitation 
1. moderate or heavy precipitation (including showers thereof) 
1. thunderstorm (with precipitation); 
1. when the onset or cessation of any of the following weather phenomena occurs: 
1. freezing fog 
1. thunderstorm (without precipitation); 
1. when the amount of a cloud layer below 450 m (1 500 ft) changes: 
1. from SCT or less to BKN or OVC; or 
1. from BKN or OVC to SCT or less.
1. When a deterioration of one weather element is accompanied by an improvement in another element, a single SPECI shall be issued; it shall then be treated as a deterioration report.
[bookmark: _Toc115703430]Dissemination of meteorological reports 
1. METAR and SPECI 
1.  METAR and SPECI shall be disseminated to international OPMET databanks and the centres designated by regional air navigation agreement for the operation of aeronautical fixed service Internet-based services, in accordance with regional air navigation agreement. 
1.  METAR and SPECI shall be disseminated to other aerodromes in accordance with regional air navigation agreement. 
1.  SPECI representing a deterioration in conditions shall be disseminated immediately after the observation. A SPECI representing a deterioration of one weather element and an improvement in another element shall be disseminated 
immediately after the observation.
Local routine and special reports 
1. Local routine reports shall be transmitted to local air traffic services units and shall be made available to the operators and to other users at the aerodrome. 
1. Local special reports shall be transmitted to local air traffic services units as soon as the specified conditions occur. However, as agreed between the meteorological authority and the appropriate ATS authority, they need not be issued in respect of: 
1. any element for which there is in the local air traffic services unit a display corresponding to the one in the meteorological station, and where arrangements are in force for the use of this display to update information included in local routine and special reports; and 
1. runway visual range, when all changes of one or more steps on the reporting scale in use are being reported to the local air traffic services unit by an observer on the aerodrome. 
Local special reports shall also be made available to the operators and to other users at the aerodrome.
[bookmark: _Ref114746155][bookmark: _Toc115703431]Observing and reporting of meteorological elements
1. Surface wind 
1. Displays
1. Surface wind displays relating to each sensor shall be located in the meteorological station with corresponding displays in the appropriate air traffic services units. The displays in the meteorological station and in the air traffic services units shall relate to the same sensors, and where separate sensors are required, the displays shall be clearly marked to identify the runway and section of runway monitored by each sensor.

1. Averaging 
1. The averaging period for surface wind observations shall be: 
1. 2 minutes for local routine and special reports and for wind displays in air traffic services units; and 
1. 10 minutes for METAR and SPECI, except that when the 10-minute period includes a marked discontinuity in the wind direction and/or speed, only data occurring after the discontinuity shall be used for obtaining mean values; hence, the time interval in these circumstances shall be correspondingly reduced.
1. Reporting 
1.  In local routine reports, local special reports, METAR and SPECI, the surface wind direction and speed shall be reported in steps of 10 degrees true and 1 metre per second (or 1 knot), respectively. Any observed value which does not fit the reporting scale in use shall be rounded to the nearest step in the scale.
1. In local routine reports, local special reports, METAR and SPECI: 
1. the units of measurement used for the wind speed shall be indicated; 
1. variations from the mean wind direction during the past 10 minutes shall be reported as follows, if the total variation is 60° or more: 
1. when the total variation is 60° or more and less than 180° and the wind speed is 1.5 m/s (3 kt) or more, such directional variations shall be reported as the two extreme directions between which the surface wind has varied; 
1. when the total variation is 60° or more and less than 180° and the wind speed is less than 1.5 m/s (3 kt), the wind direction shall be reported as variable with no mean wind direction; or 
1. when the total variation is 180° or more, the wind direction shall be reported as variable with no mean wind direction; 
1. variations from the mean wind speed (gusts) during the past 10 minutes shall be reported when the maximum wind speed exceeds the mean speed by: 
1. 2.5 m/s (5 kt) or more in local routine and special reports when noise abatement procedures are applied in accordance with the PANS-ATM (Doc 4444); or
1. 5 m/s (10 kt) or more otherwise;
1. when a wind speed of less than 0.5 m/s (1 kt) is reported, it shall be indicated as calm; 
1.  when a wind speed of 50 m/s (100 kt) or more is reported, it shall be indicated to be more than 49 m/s (99 kt); and 
1.  when the 10-minute period includes a marked discontinuity in the wind direction and/or speed, only variations from the mean wind direction and mean wind speed occurring since the discontinuity shall be reported.
1. In local routine and special reports: 
1.  if the surface wind is observed from more than one location along the runway, the locations for which these values 
1. are representative shall be indicated; 
1.  when there is more than one runway in use and the surface wind related to these runways is observed, the available 
1. wind values for each runway shall be given, and the runways to which the values refer shall be reported; 
1.  when variations from the mean wind direction are reported in accordance with (3) ii) b) 2), the two extreme directions between which the surface wind has varied shall be reported; and 
1.  when variations from the mean wind speed (gusts) are reported in accordance with (3) ii) c), they shall be reported as the maximum and minimum values of the wind speed attained.
1. In METAR and SPECI, when variations from the mean wind speed (gusts) are reported in accordance with (3) ii) c), the maximum value of the wind speed attained shall be reported.
Visibility
1. Reporting 
1. In local routine reports, local special reports, METAR and SPECI, the visibility shall be reported in steps of 50 m when it is less than 800 m; in steps of 100 m when it is 800 m or more but less than 5 km; in kilometre steps when it is 5 km or more but less than 10 km; and as 10 km when it is 10 km or more except when the conditions for the use of CAVOK apply. Any observed value which does not fit the reporting scale in use shall be rounded down to the nearest lower step in the scale. 
1. In local routine and special reports, visibility along the runway(s) shall be reported together with the units of measurement used to indicate visibility.
Runway visual range
1. Instrumented systems
1. Instrumented systems based on transmissometers or forward-scatter meters shall be used to assess runway visual range on runways intended for Category II and III instrument approach and landing operations.
1. Display
1. Where runway visual range is determined by instrumented systems, one display or more, if required, shall be located in the meteorological station with corresponding displays in the appropriate air traffic services units. The displays in the meteorological station and in the air traffic services units shall be related to the same sensors, and where separate sensors are required, the displays shall be clearly marked to identify the runway and section of runway monitored by each sensor.
1. Averaging 
1. Where instrumented systems are used for the assessment of runway visual range, their output shall be updated at least every 60 seconds to permit the provision of current, representative values. The averaging period for runway visual range values shall be: 
1. 1 minute for local routine and special reports and for runway visual range displays in air traffic services units; and
1. 10 minutes for METAR and SPECI, except that when the 10-minute period immediately preceding the observation includes a marked discontinuity in runway visual range values, only those values occurring after the discontinuity shall be used for obtaining mean values.
1. Reporting 
1. In local routine reports, local special reports, METAR and SPECI, the runway visual range shall be reported in steps of 25 m when it is less than 400 m; in steps of 50 m when it is between 400 m and 800 m; and in steps of 100 m when it is more than 800 m. Any observed value which does not fit the reporting scale in use shall be rounded down to the nearest lower step in the scale. 
1. In local routine reports, local special reports, METAR and SPECI: 
1. when runway visual range is above the maximum value that can be determined by the system in use, it shall be reported using the abbreviation “ABV” in local routine and special reports and the abbreviation “P” in METAR and SPECI, followed by the maximum value that can be determined by the system; and 
1. when the runway visual range is below the minimum value that can be determined by the system in use, it shall be reported using the abbreviation “BLW” in local routine and special reports and the abbreviation “M” in METAR and SPECI, followed by the minimum value that can be determined by the system 
In local routine and special reports: 
1. the units of measurement used shall be included; 
1. if runway visual range is observed from only one location along the runway, i.e. the touchdown zone, it shall be included without any indication of location;
1. if the runway visual range is observed from more than one location along the runway, the value representative of the touchdown zone shall be reported first, followed by the values representative of the mid-point and stop-end and the locations for which these values are representative shall be indicated; and 
1. when there is more than one runway in use, the available runway visual range values for each runway shall be reported and the runways to which the values refer shall be indicated.
Present weather
1. Reporting 
1. In local routine and special reports, observed present weather phenomena shall be reported in terms of type and characteristics and qualified with respect to intensity, as appropriate. 
1. In METAR and SPECI, observed present weather phenomena shall be reported in terms of type and characteristics and qualified with respect to intensity or proximity to the aerodrome, as appropriate
1. In local routine reports, local special reports, METAR and SPECI, the following characteristics of present weather phenomena, as necessary, shall be reported, using their respective abbreviations and relevant criteria, as appropriate.
1. In local routine reports, local special reports, METAR and SPECI: 
1. one or more, up to a maximum of three, of the present weather abbreviations shall be used, as necessary, together with an indication, where appropriate, of the characteristics given in iii) and intensity or proximity to the aerodrome, so as to convey a complete description of the present weather of significance to flight operations; 
1. the indication of intensity or proximity, as appropriate, shall be reported first followed respectively by the characteristics and the type of weather phenomena; and 
1. where two different types of weather are observed, they shall be reported in two separate groups, where the intensity or proximity indicator refers to the weather phenomenon which follows the indicator. However, different types of precipitation occurring at the time of observation shall be reported as one single group with the dominant type of precipitation reported first and preceded by only one intensity qualifier which refers to the intensity of the total precipitation.
Clouds
1. Reference level
1. The height of cloud base shall be reported above aerodrome elevation. When a precision approach runway is in use which has a threshold elevation 15 m (50 ft) or more below the aerodrome elevation, local arrangements shall be made in order that the height of cloud bases reported to arriving aircraft shall refer to the threshold elevation. In the case of reports from offshore structures, the height of cloud base shall be given above mean sea level.
1. Reporting 
1. In local routine reports, local special reports, METAR and SPECI, the height of cloud base shall be reported in steps of 30 m (100 ft) up to 3 000 m (10 000 ft).
1. Any observed value in i), which does not fit the reporting scale in use shall be rounded down to the nearest lower step in the scale. 
1. In local routine and special reports: 
1. the units of measurement used for the height of cloud base and vertical visibility shall be indicated; and 
1. when there is more than one runway in use and the heights of cloud bases are observed by instruments for these runways, the available heights of cloud bases for each runway shall be reported and the runways to which the values refer shall be indicated.
Air temperature and dew-point temperature
1. Reporting 
1. In local routine reports, local special reports, METAR and SPECI, the air temperature and the dew-point temperature shall be reported in steps of whole degrees Celsius. Any observed value which does not fit the reporting scale in use shall be rounded to the nearest whole degree Celsius, with observed values involving 0.5° rounded up to the next higher whole degree Celsius. 
1. In local routine reports, local special reports, METAR and SPECI, a temperature below 0°C shall be identified.
Atmospheric pressure 
1. Display 
1. When automated equipment is used for the measurement of atmospheric pressure, QNH and, if required in accordance with (2) (ii) (B), QFE displays relating to the barometer shall be located in the meteorological station with corresponding displays in the appropriate air traffic services units. When QFE values are displayed for more than one runway, as specified in (2) (ii) (D), the displays shall be clearly marked to identify the runway to which the QFE value displayed refers.
1. Reporting 
1. For local routine reports, local special reports, METAR and SPECI, QNH and QFE shall be computed in tenths of hectopascals and reported therein in steps of whole hectopascals, using four digits. Any observed value which does not fit the reporting scale in use shall be rounded down to the nearest lower whole hectopascal.
1. In local routine and special reports: 
1.  QNH shall be included; 
1. QFE shall be included if required by users or as agreed between the meteorological authority, the appropriate ATS authority and the operators concerned, on a regular basis; 
1. the units of measurement used for QNH and QFE values shall be included; and 
1. if QFE values are required for more than one runway, the required QFE values for each runway shall be reported and the runways to which the values refer shall be indicated.
1. In METAR and SPECI, only QNH values shall be included.
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[bookmark: _Toc115703432]APPENDIX 4. 
[bookmark: _Toc115703433]TECHNICAL SPECIFICATIONS RELATED TO AIRCRAFT OBSERVATIONS AND REPORTS
[bookmark: _Toc115703434]Contents of Air-Reports
1. Routine air-reports by air-ground data link 
1. When air-ground data link is used and automatic dependent surveillance — contract (ADS-C) or SSR Mode S is being applied, the elements contained in routine air-reports shall be:

Message type designator
Aircraft identification

Data block 1 
      Latitude 
      Longitude 
      Level 
      Time 

Data block 2 
     Wind direction 
      Wind speed 
      Wind quality flag 
      Air temperature 
      Turbulence (if available) 
      Humidity (if available)

1. When air-ground data link is used while ADS-C and SSR Mode S are not being applied, the elements contained in routine reports shall be:

Message type designator

Section 1 (Position information)
        Aircraft identification 
        Position or latitude and longitude 
        Time 
        Flight level or altitude 
        Next position and time over 
        Ensuing significant point

Section 2 (Operational information) 
        Estimated time of arrival 
        Endurance 


Section 3 (Meteorological information) 
Air temperature 
Wind direction 
Wind speed 
Turbulence 
Aircraft icing 
Humidity (if available)

1. Special air-reports by air-ground data link 
When air-ground data link is used, the elements contained in special air-reports shall be: 

Message type designator 
Aircraft identification 

Data block 1 
       Latitude 
Longitude 
Level 
Time 

Data block 2 
Wind direction 
Wind speed 
Wind quality flag 
Air temperature 
Turbulence (if available) 
Humidity (if available) 

Data block 3 
Condition prompting the issuance of a special air-report (one condition to be selected from the list presented in Table A4-1).

1. Special air-reports by voice communications 
When voice communications are used, the elements contained in special air-reports shall be: 

Message type designator 
Section 1 (Position information) 
Aircraft identification 
Position or latitude and longitude 
Time 
Level or range of levels 

Section 3 (Meteorological information) 
Condition prompting the issuance of a special air-report, to be selected from the list presented in Table A4-1.


[bookmark: _Toc115703435]Criteria for Reporting 
1.  General 
When air-ground data link is used, the wind direction, wind speed, wind quality flag, air temperature, turbulence and humidity included in air-reports shall be reported in accordance with the following criteria. 
1.  Wind direction 
The wind direction shall be reported in terms of degrees true, rounded to the nearest whole degree. 
1. Wind speed 
The wind speed shall be reported in metres per second or knots, rounded to the nearest 1 m/s (1 knot). The units of measurement used for the wind speed shall be indicated.  
1. Wind quality flag 
The wind quality flag shall be reported as 0 when the roll angle is less than 5 degrees and as 1 when the roll angle is 5 degrees or more. 
1.  Air temperature 
The air temperature shall be reported to the nearest tenth of a degree Celsius.
1. Turbulence 
The turbulence shall be reported in terms of the cube root of the eddy dissipation rate (EDR).
1. Routine air-reports 
The turbulence shall be reported during the en-route phase of the flight and shall refer to the 15-minute period immediately preceding the observation. Both the average and peak value of turbulence, together with the time of occurrence of the peak value to the nearest minute, shall be observed. The average and peak values shall be reported in terms of EDR. The time of occurrence of the peak value shall be reported as indicated in Table A4-2. The turbulence shall be reported during the climb-out phase for the first 10 minutes of the flight and shall refer to the 30-second period immediately preceding the observation. The peak value of turbulence shall be observed.
1. Interpretation of the turbulence report 
Turbulence shall be considered: 
1. severe when the peak value of EDR equals or exceeds 0.45; 
1. moderate when the peak value of EDR is equal to or above 0.20 and below 0.45; 
1. light when the peak value of EDR is above 0.10 and below 0.20; and 
1. nil when the peak value of EDR is below or equal to 0.10.
1. Special air-reports 
Special air-reports on turbulence shall be made during any phase of the flight whenever the peak value of EDR equals or exceeds 0.20. The special air-report on turbulence shall be made with reference to the 1-minute period immediately preceding the observation. Both the average and peak value of turbulence shall be observed. The average and peak values shall be reported in terms of EDR. Special air-reports shall be issued every minute until such time as the peak values of EDR fall below 0.20.
1. Humidity 
The humidity shall be reported as the relative humidity, rounded to the nearest whole per cent.

[bookmark: _Toc115703436]Exchange of Air-Reports 
1. Responsibilities of the meteorological watch offices 
1. The meteorological watch office shall transmit without delay the special air-reports received by voice communications to the world area forecast centres (WAFCs) and the centres designated by regional air navigation agreement for the operation of aeronautical fixed service Internet-based services. 
1. The meteorological watch office shall transmit without delay special air-reports of pre-eruption volcanic activity, a volcanic eruption or volcanic ash cloud received to the associated volcanic ash advisory centres. 
1. When a special air-report is received at the meteorological watch office but the forecaster considers that the phenomenon causing the report is not expected to persist and, therefore, does not warrant issuance of a SIGMET, the special air-report shall be disseminated in the same way that SIGMET messages are disseminated in accordance with Appendix 6, MET.065, b), 1) i.e. to meteorological watch offices, WAFCs, and other meteorological offices in accordance with regional air navigation agreement.
1. Responsibilities of world area forecast centres 
Air-reports received at WAFCs shall be further disseminated as basic meteorological data.
1. Format of air-reports 
Air-reports shall be exchanged in the format in which they are received.

[bookmark: _Toc115703437]Specific provisions related to reporting Wind Shear and Volcanic Ash
1. Post-flight reporting of volcanic activity 
1. On arrival of a flight at an aerodrome, the completed report of volcanic activity shall be delivered by the operator or a flight crew member, without delay, to the aerodrome meteorological office, or if such office is not easily accessible to arriving flight crew members, the completed form shall be dealt with in accordance with local arrangements made by the meteorological authority and the operator. 
1. The completed report of volcanic activity received by an aerodrome meteorological office shall be transmitted without delay to the meteorological watch office responsible for the provision of meteorological watch for the flight information region in which the volcanic activity was observed.
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[bookmark: _Toc115703439]TECHNICAL SPECIFICATIONS RELATED TO FORECASTS
[bookmark: _Toc115703440]Criteria related to TAF 
1. TAF format 
1. TAF shall be issued in accordance with the template shown in Table A5-1 and disseminated in the TAF code form prescribed by the World Meteorological Organization (WMO).
1. As of 5 November 2020, TAF shall be disseminated in IWXXM GML form in addition to the dissemination of the TAF in accordance with (1).
1. Inclusion of meteorological elements in TAF 
Surface wind In forecasting surface wind, the expected prevailing direction shall be given. When it is not possible to forecast a prevailing surface wind direction due to its expected variability, for example, during light wind conditions (less than 1.5 m/s (3 kt)) or thunderstorms, the forecast wind direction shall be indicated as variable using “VRB”. When the wind is forecast to be less than 0.5 m/s (1 kt), the forecast wind speed shall be indicated as calm. When the forecast maximum speed (gust) exceeds the forecast mean wind speed by 5 m/s (10 kt) or more, the forecast maximum wind speed shall be indicated. When a wind speed of 50 m/s (100 kt) or more is forecast, it shall be indicated to be more than 49 m/s (99 kt).
1. Weather phenomena 
One or more, up to a maximum of three, of the following weather phenomena or combinations thereof, together with their characteristics and, where appropriate, intensity, shall be forecast if they are expected to occur at the aerodrome:
— freezing precipitation 
— freezing fog
— moderate or heavy precipitation (including showers thereof)
— low drifting dust, sand or snow 
— blowing dust, sand or snow 
— duststorm 
— sandstorm 
— thunderstorm (with or without precipitation) 
— squall 
— funnel cloud (tornado or waterspout) 
— other weather phenomena, as agreed between the meteorological authority, the appropriate ATS authority and the operators concerned. 

The expected end of occurrence of those phenomena shall be indicated by the abbreviation “NSW”.
1. Use of change groups 
1. The criteria used for the inclusion of change groups in TAF or for the amendment of TAF shall be based on any of the following weather phenomena or combinations thereof being forecast to begin or end or change in intensity: 
— freezing fog 
— freezing precipitation 
— moderate or heavy precipitation (including showers) 
— thunderstorm 
— duststorm 
— sandstorm.
1. Dissemination of TAF 
TAF and amendments thereto shall be disseminated to international OPMET databanks and the centres designated by regional air navigation agreement for the operation of aeronautical fixed service Internet-based services, in accordance with regional air navigation agreement.
[bookmark: _Toc115703441]Criteria related to Trend Forecasts
1. Format of trend forecasts
Trend forecasts shall be issued in accordance with the templates shown in Appendix 3, Tables A3-1 and A3-2. The units and scales used in the trend forecast shall be the same as those used in the report to which it is appended.
1. Inclusion of meteorological elements in trend forecasts 
1. General provisions 
The trend forecast shall indicate significant changes in respect of one or more of the elements: surface wind, visibility, weather and clouds. Only those elements shall be included for which a significant change is expected. However, in the case of significant changes in respect of cloud, all cloud groups, including layers or masses not expected to change, shall be indicated. In the case of a significant change in visibility, the phenomenon causing the reduction of visibility shall also be indicated. When no change is expected to occur, this shall be indicated by the term “NOSIG”. 
1. Surface wind 
The trend forecast shall indicate changes in the surface wind which involve: 
1. a change in the mean wind direction of 60° or more, the mean speed before and/or after the change being 5 m/s (10 kt) or more; 
1. a change in mean wind speed of 5 m/s (10 kt) or more; and 
1. changes in the wind through values of operational significance. The threshold values shall be established by the meteorological authority in consultation with the appropriate ATS authority and the operators concerned, taking into account changes in the wind which would: 
1. require a change in runway(s) in use; and 
1. indicate that the runway tailwind and crosswind components will change through values representing the main operating limits of typical aircraft operating at the aerodrome.
1. Visibility 
When the visibility is expected to improve and change to or pass through one or more of the following values, or when the visibility is expected to deteriorate and pass through one or more of the following values: 150, 350, 600, 800, 1 500 or 3 000 m, the trend forecast shall indicate the change. When significant numbers of flights are conducted in accordance with the visual flight rules, the forecast shall additionally indicate changes to or passing through 5 000 m.
1. Weather phenomena 
1. The trend forecast shall indicate the expected onset, cessation or change in intensity of one or more of the following weather phenomena or combinations thereof: 
— freezing precipitation 
— moderate or heavy precipitation (including showers) 
— thunderstorm (with precipitation) 
— duststorm 
— sandstorm 
— other weather phenomena, as agreed between the meteorological authority, the appropriate ATS authority and the operators concerned. 
1. The trend forecast shall indicate the expected onset or cessation of one or more of the following weather phenomena or combinations thereof: 
— freezing fog 
— low drifting dust, sand or snow 
— blowing dust, sand or snow 
— thunderstorm (without precipitation) 
— squall 
— funnel cloud (tornado or waterspout). 
1. The total number of phenomena reported in (i) and (ii) shall not exceed three. 
1. The expected end of occurrence of the weather phenomena shall be indicated by the abbreviation “NSW”.
1. Clouds 
When the height of the base of a cloud layer of BKN or OVC extent is expected to lift and change to or pass through one or more of the following values, or when the height of the base of a cloud layer of BKN or OVC extent is expected to lower and pass through one or more of the following values: 30, 60, 150, 300 and 450 m (100, 200, 500, 1 000 and 1 500 ft), the trend forecast shall indicate the change. When the height of the base of a cloud layer is below or is expected to fall below or rise above 450 m (1 500 ft), the trend forecast shall also indicate changes in cloud amount from FEW, or SCT increasing to BKN or OVC, or changes from BKN or OVC decreasing to FEW or SCT. When no clouds of operational significance are forecast and “CAVOK” is not appropriate, the abbreviation “NSC” shall be used.
1. Vertical visibility 
When the sky is expected to remain or become obscured and vertical visibility observations are available at the aerodrome, and the vertical visibility is forecast to improve and change to or pass through one or more of the following values, or when the vertical visibility is forecast to deteriorate and pass through one or more of the following values: 30, 60, 150 or 300 m (100, 200, 500 or 1 000 ft), the trend forecast shall indicate the change. 
1. Additional criteria 
Criteria for the indication of changes based on local aerodrome operating minima, additional to those specified in (2) to (6), shall be used as agreed between the meteorological authority and the operator concerned.
1. Use of change groups 
1. When a change is expected to occur, the trend forecast shall begin with one of the change indicators “BECMG” or “TEMPO”.
1. The change indicator “BECMG” shall be used to describe forecast changes where the meteorological conditions are expected to reach or pass through specified values at a regular or irregular rate. The period during which, or the time at which, the change is forecast to occur shall be indicated, using the abbreviations “FM”, “TL” or “AT”, as appropriate, each followed by a time group in hours and minutes. When the change is forecast to begin and end wholly within the trend forecast period, the beginning and end of the change shall be indicated by using the abbreviations “FM” and “TL”, respectively, with their associated time groups. When the change is forecast to commence at the beginning of the trend forecast period but be completed before the end of that period, the abbreviation “FM” and its associated time group shall be omitted and only “TL” and its associated time group shall be used. When the change is forecast to begin during the trend forecast period and be completed at the end of that period, the abbreviation “TL” and its associated time group shall be omitted and only “FM” and its associated time group shall be used. When the change is forecast to occur at a specified time during the trend forecast period, the abbreviation “AT” followed by its associated time group shall be used. When the change is forecast to commence at the beginning of the trend forecast period and be completed by the end of that period or when the change is forecast to occur within the trend forecast period but the time is uncertain, the abbreviations “FM”, “TL” or “AT” and their associated time groups shall be omitted and the change indicator “BECMG” shall be used alone. 
1. The change indicator “TEMPO” shall be used to describe forecast temporary fluctuations in the meteorological conditions which reach or pass specified values and last for a period of less than one hour in each instance and, in the aggregate, cover less than one-half of the period during which the fluctuations are forecast to occur. The period during which the temporary fluctuations are forecast to occur shall be indicated, using the abbreviations “FM” and/or “TL”, as appropriate, each followed by a time group in hours and minutes. When the period of temporary fluctuations in the meteorological conditions is forecast to begin and end wholly within the trend forecast period, the beginning and end of the period of temporary fluctuations shall be indicated by using the abbreviations “FM” and “TL”, respectively, with their associated time groups. When the period of temporary fluctuations is forecast to commence at the beginning of the trend forecast period but cease before the end of that period, the abbreviation “FM” and its associated time group shall be omitted and only “TL” and its associated time group shall be used. When the period of temporary fluctuations is forecast to begin during the trend forecast period and cease by the end of that period, the abbreviation “TL” and its associated time group shall be omitted and only “FM” and its associated time group shall be used. When the period of temporary fluctuations is forecast to commence at the beginning of the trend forecast period and cease by the end of that period, both abbreviations “FM” and “TL” and their associated time groups shall be omitted and the change indicator “TEMPO” shall be used alone.
1. Use of the probability indicator 
The indicator “PROB” shall not be used in trend forecasts.
[bookmark: _Toc115703442]Criteria related to area forecasts for low-level flights
1. Format and content of GAMET area forecasts
1.  When prepared in GAMET format, area forecasts shall contain two sections: Section I related to information on en-route weather phenomena hazardous to low-level flights, prepared in support of the issuance of AIRMET information, and Section II related to additional information required by low-level flights. The content and order of elements in a GAMET area forecast, when prepared, shall be in accordance with the template shown in Table A5-3. Additional elements in Section II shall be included in accordance with regional air navigation agreement. Elements which are already covered by a SIGMET message shall be omitted from GAMET area forecasts. 
1. Amendments to GAMET area forecasts
When a weather phenomenon hazardous to low-level flights has been included in the GAMET area forecast and the phenomenon forecast does not occur, or is no longer forecast, a GAMET AMD shall be issued, amending only the weather element concerned.
1. Content of area forecasts for low-level flights in chart form
1. When chart form is used for area forecasts for low-level flights, the forecast of upper wind and upper-air temperature shall be issued for points separated by no more than 500 km (300 NM) and for at least the following altitudes: 600, 1 500 and 3 000 m (2 000, 5 000 and 10 000 ft), and 4 500 m (15 000 ft) in mountainous areas. 
1. When chart form is used for area forecasts for low-level flights, the forecast of SIGWX phenomena shall be issued as low-level SIGWX forecast for flight levels up to 100 (or up to flight level 150 in mountainous areas, or higher, where necessary). Low-level SIGWX forecasts shall include the following items: 
1.  the phenomena warranting the issuance of a SIGMET as given in Appendix 6 and which are expected to affect low-level flights; and 
1. the elements in area forecasts for low-level flights as given in Table A5-3 except elements concerning: 
1.  upper wind and upper-air temperature; and 
1.  forecast QNH. 
1. Exchange and dissemination of area forecasts for low-level flights 
Area forecasts for low-level flights prepared in support of the issuance of AIRMET information shall be exchanged between aerodrome meteorological offices and/or meteorological watch offices responsible for the issuance of flight documentation for low-level flights in the flight information regions concerned.
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[bookmark: _Toc115703443][bookmark: _Hlk113962381]APPENDIX 6. 
[bookmark: _Toc115703444]TECHNICAL SPECIFICATIONS RELATED TO SIGMET AND AIRMET INFORMATION, AERODROME WARNINGS AND WIND SHEAR WARNINGS AND ALERTS
[bookmark: _Ref115694477][bookmark: _Toc115703445]Specifications related to SIGMET information 
1. [bookmark: _Hlk113957008]Format of SIGMET messages 
1. The content and order of elements in a SIGMET message shall be in accordance with the template shown in Table A6-1A. 
1. Messages containing SIGMET information shall be identified as: “SIGMET”. 
1. The sequence number referred to in the template in Table A6-1A shall correspond with the number of SIGMET messages issued for the flight information region (FIR) since 0001 UTC on the day concerned. The meteorological watch offices whose area of responsibility encompasses more than one FIR and/or control area (CTA) shall issue separate SIGMET messages for each FIR and/or CTA within their area of responsibility. 
1. In accordance with the template in Table A6-1A, only one of the following phenomena shall be included in a SIGMET message, using the abbreviations as indicated below:
	At cruising levels (irrespective of altitude):


	thunderstorm
	

	— obscured
	OBSC TS

	— embedded
	EMBD TS

	— frequent
	FRQ TS

	— squall line
	SQL TS

	— obscured with hail
	OBSC TSGR

	— embedded with hail
	EMBD TSGR

	— frequent, with hail
	FRQ TSGR

	— squall line with hail
	SQL TSGR

	
	

	tropical cyclone
	

	— tropical cyclone with 10-minute mean surface wind speed of 17 m/s (34 kt) or more
	TC (+ cyclone name)

	
	

	turbulence 
	

	— severe turbulence
	SEV TURB

	
	

	icing
	

	— severe icing
— severe icing due to
freezing rain

	SEV ICE
SEV ICE (FZRA)

	mountain wave
	

	— severe mountain wave
	SEV MTW

	
	

	duststorm

	

	— heavy duststorm
	HVY DS

	
	

	sandstorm
	

	— heavy sandstorm
	HVY SS

	
	

	volcanic ash
	

	— volcanic ash
	VA (+ volcano name, if known)

	
	

	radioactive cloud
	RDOACT CLD

	
	

	
	


1. SIGMET information shall not contain unnecessary descriptive material. In describing the weather phenomena for which the SIGMET is issued, no descriptive material additional to that given in (4) shall be included. SIGMET information concerning thunderstorms or a tropical cyclone shall not include references to associated turbulence and icing.
1. As of 5 November 2020, SIGMET information shall be disseminated in IWXXM GML form in addition to the dissemination of SIGMET information in accordance with (1).
1. Dissemination of SIGMET messages 
1. SIGMET messages shall be disseminated to meteorological watch offices, WAFCs and to other meteorological offices in accordance with regional air navigation agreement. SIGMET messages for volcanic ash shall also be disseminated to volcanic ash advisory centres. 
1. SIGMET messages shall be disseminated to international OPMET databanks and the centres designated by regional air navigation agreement for the operation of aeronautical fixed service Internet-based services, in accordance with regional air navigation agreement.
[bookmark: _Toc115703446]Specifications related to AIRMET information 
1. Format of AIRMET messages 
1. The content and order of elements in an AIRMET message shall be in accordance with the template shown in Table A6-1A. 
1. The sequence number referred to in the template in Table A6-1A shall correspond with the number of AIRMET messages issued for the FIR since 0001 UTC on the day concerned. The meteorological watch offices whose area of responsibility encompasses more than one FIR and/or CTA shall issue separate AIRMET messages for each FIR and/or CTA within their area of responsibility. 
1. The FIR shall be divided in sub-areas, as necessary. 
1. In accordance with the template in Table A6-1A, only one of the following phenomena shall be included in an AIRMET message, using the abbreviations as indicated below: 

At cruising levels below flight level 100 (or below flight level 150 in mountainous areas, or higher, where necessary):

	— surface wind speed
	

	– widespread mean surface
	SFC WIND

	wind speed above 15 m/s (30 kt)
	(+ wind, direction, speed and units)

	
	

	— surface visibility
	

	– widespread areas affected by reduction of visibility to less than 5 000 m, including the weather phenomenon causing the reduction of visibility
	SFC VIS
(+ visibility)
(+ one of the following weather phenomena or combinations
thereof: BR, DS, DU, DZ, FC, FG, FU, GR, GS, HZ, PL, PO,
RA, SA, SG, SN, SQ, SS or VA)

	
	

	— thunderstorms
	

	– isolated thunderstorms without hail
	ISOL TS

	– occasional thunderstorms without hail
	OCNL TS

	– isolated thunderstorms with hail
	ISOL TSGR

	– occasional thunderstorms with hail
	OCNL TSGR

	
	

	— mountain obscuration
	

	– mountains obscured
	MT OBSC

	
	

	— cloud
	

	– widespread areas of broken or overcast cloud with height of base less than 300 m (1 000 ft)
	

	above ground level:
	

	– broken
	BKN CLD (+ height of the base and top and units)

	– overcast
	OVC CLD (+ height of the base and top and units)

	– cumulonimbus clouds which are:
	

	– isolated
	ISOL CB

	– occasional
	OCNL CB

	– frequent
	FRQ CB

	
	

	– towering cumulus clouds which are:
	

	– isolated
	ISOL TCU

	– occasional
	OCNL TCU

	– frequent
	FRQ TCU

	
	

	— icing
	

	– moderate icing (except for icing in convective clouds)
	MOD ICE

	
	

	— turbulence
	

	– moderate turbulence (except for turbulence in convective clouds)
	MOD TURB

	
	

	— mountain wave
	

	– moderate mountain wave
	MOD MTW



1. AIRMET information shall not contain unnecessary descriptive material. In describing the weather phenomena for which the AIRMET is issued, no descriptive material additional to that given in (4) shall be included. AIRMET information concerning thunderstorms or cumulonimbus clouds shall not include references to associated turbulence and icing.
1. As of 5 November 2020, AIRMET information shall be disseminated in IWXXM GML form in addition to the dissemination of AIRMET information in accordance with (1).
[bookmark: _Toc115703447]Detailed criteria related to SIGMET and AIRMET messages and special air-reports (uplink)
1. Turbulence shall be considered: 
1. severe when the peak value of EDR equals or exceeds 0.45; and 
1. moderate when the peak value of EDR is equal to or above 0.20 and below 0.45.
[bookmark: _Toc115703448]Specifications related to aerodrome warnings
1. Format and dissemination of aerodrome warnings 
1. The aerodrome warnings shall be issued in accordance with the template in Table A6-2 where required by operators or aerodrome services and shall be disseminated in accordance with local arrangements to those concerned. 
1. The sequence number referred to in the template in Table A6-2 shall correspond with the number of aerodrome warnings issued for the aerodrome since 0001 UTC on the day concerned.
[bookmark: _Toc115703449]Specifications related to wind shear warnings
1. Format and dissemination of wind shear warnings and alerts 
1. The wind shear warnings shall be issued in accordance with the template in Table A6-3 and shall be disseminated in accordance with local arrangements to those concerned. 
1. The sequence number referred to in the template in Table A6-3 shall correspond with the number of wind shear warnings issued for the aerodrome since 0001 UTC on the day concerned.
1. The wind shear alerts shall be disseminated from automated, ground-based, wind shear remote-sensing or detection equipment in accordance with local arrangements to those concerned. 
1. Where information from ground-based, wind shear detection or remote-sensing equipment is used to prepare a wind shear alert, the alert shall, if practicable, relate to specific sections of the runway and distances along the approach path or take-off path as agreed between the meteorological authority, the appropriate ATS authority and the operators concerned.
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[bookmark: _Toc115703450][bookmark: _Hlk114206873]APPENDIX 8. 
[bookmark: _Toc115703451]TECHNICAL SPECIFICATIONS RELATED TO SERVICE FOR OPERATORS AND FLIGHT CREW MEMBERS
[bookmark: _Toc115703452]Means of supply and format of meteorological information 
1. Meteorological information shall be supplied to operators and flight crew members by one or more of the following, as agreed between the meteorological authority and the operator concerned, and with the order shown below not implying priorities: 
1. written or printed material, including specified charts and forms; 
1. data in digital form; 
1. briefing; 
1. consultation; 
1. display; or 
1. in lieu of 1) to 6), by means of an automated pre-flight information system providing self-briefing and flight documentation facilities while retaining access by operators and aircrew members to consultation, as necessary, with the aerodrome meteorological office. SThe meteorological authority, in consultation with the operator, shall determine: 
1.  the type and format of meteorological information to be supplied; and 
1.  methods and means of supplying that information.
[bookmark: _Toc115703453]Specifications related to information for pre-flight planning and in-flight replanning 
1. Format of upper-air gridded information 
Upper-air gridded information supplied by the world area forecast centres (WAFCs) for pre-flight and in-flight replanning shall be in the GRIB code form.
1. Format of information on significant weather 
Information on significant weather supplied by WAFCs for pre-flight planning and in-flight replanning shall be in the BUFR code form.
[bookmark: _Toc115703454]Specifications related to flight documentation 
1. Presentation of information 
1. The flight documentation related to forecasts of upper wind and upper-air temperature and SIGWX phenomena shall be presented in the form of charts. For low-level flights, alternatively, GAMET area forecasts shall be used. 
1. METAR and SPECI (including trend forecasts as issued in accordance with regional air navigation agreement), TAF, GAMET, SIGMET and AIRMET, volcanic ash, tropical cyclone and space weather advisory information shall be presented in accordance with the templates in Appendices 1, 2, 3, 5 and 6. Such meteorological information received from other meteorological offices shall be included in flight documentation without change.
1. Charts in flight documentation 
1.  Characteristics of charts 
1. Meteorological information included in flight documentation shall be represented as follows: 
1.  winds on charts shall be depicted by arrows with feathers and shaded pennants on a sufficiently dense grid; 
1. temperatures shall be depicted by figures on a sufficiently dense grid; 
1. wind and temperature data selected from the data sets received from a world area forecast centre shall be depicted in a sufficiently dense latitude/longitude grid; and 
1.  wind arrows shall take precedence over temperatures and either shall take precedence over chart background
1. Set of charts to be provided 
1. The minimum number of charts for flights between flight level 250 and flight level 630 shall include a high-level SIGWX chart (flight level 250 to flight level 630) and a forecast 250 hPa wind and temperature chart. The actual charts provided for pre-flight and in-flight planning and for flight documentation shall be as agreed between meteorological authorities and users concerned. 
1. Charts to be provided shall be generated from the digital forecasts provided by the WAFCs whenever these forecasts cover the intended flight path in respect of time, altitude and geographical extent, unless otherwise agreed between the meteorological authority and the operator concerned.
1. Height indications 
1. In flight documentation, height indications shall be given as follows: 
1. all references to en-route meteorological conditions, such as height indications of upper winds, turbulence or bases and tops of clouds, shall preferably be expressed in flight levels; they may also be expressed in pressure, altitude or, for low-level flights, height above ground level; and 
1. all references to aerodrome meteorological conditions, such as height indications of the bases of clouds, shall be expressed in height above the aerodrome elevation.
[bookmark: _Toc115703455]Specifications related to automated pre-flight information systems for briefing, consultation, flight planning and flight documentation 
1. Access to the systems 
Automated pre-flight information systems providing self-briefing facilities shall provide for access by operators and flight crew members to consultation, as necessary, with an aerodrome meteorological office by telephone or other suitable telecommunications means.
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[bookmark: _Toc115703456][bookmark: _Hlk114215051]APPENDIX 9. 
[bookmark: _Toc115703457]TECHNICAL SPECIFICATIONS RELATED TO INFORMATION FOR AIR TRAFFIC SERVICES, SEARCH AND RESCUE SERVICES AND AERONAUTICAL INFORMATION SERVICES
[bookmark: _Toc115703458]Information to be provided for air traffic services units 
1. List of information for the aerodrome control tower 
The following meteorological information shall be supplied, as necessary, to an aerodrome control tower by its associated aerodrome meteorological office: 
1. local routine reports, local special reports, METAR, SPECI, TAF, trend forecasts and amendments thereto, for the aerodrome concerned; 
1. SIGMET and AIRMET information, wind shear warnings and alerts and aerodrome warnings; 
1. any additional meteorological information agreed upon locally, such as forecasts of surface wind for the determination of possible runway changes; 
1. information received on volcanic ash cloud, for which a SIGMET has not already been issued, as agreed between the meteorological and ATS authorities concerned; and 
1. information received on pre-eruption volcanic activity and/or a volcanic eruption as agreed between the meteorological and ATS authorities concerned.
1. List of information for the approach control unit 
The following meteorological information shall be supplied, as necessary, to an approach control unit by its associated aerodrome meteorological office: 
1. local routine reports, local special reports, METAR, SPECI, TAF, trend forecasts and amendments thereto, for the aerodrome(s) with which the approach control unit is concerned; 
1. SIGMET and AIRMET information, wind shear warnings and alerts and appropriate special air-reports for the airspace with which the approach control unit is concerned and aerodrome warnings; 
1. any additional meteorological information agreed upon locally; 
1. information received on volcanic ash cloud, for which a SIGMET has not already been issued, as agreed between the meteorological and ATS authorities concerned; and
1. information received on pre-eruption volcanic activity and/or a volcanic eruption as agreed between the meteorological and ATS authorities concerned. 
1. List of information for the area control centre and flight information centre 
The following meteorological information shall be supplied, as necessary, to an area control centre or a flight information centre by its associated meteorological watch office: 
1.  METAR and SPECI, including current pressure data for aerodromes and other locations, TAF and trend forecasts and amendments thereto, covering the flight information region (FIR) or the control area (CTA) and, if required by the flight information centre (FIC) or area control centre (ACC), covering aerodromes in neighbouring FIRs, as determined by regional air navigation agreement; 
1. forecasts of upper winds, upper-air temperatures and significant en-route weather phenomena and amendments thereto, particularly those which are likely to make operation under visual flight rules impracticable, SIGMET and AIRMET information and appropriate special air-reports for the FIR or CTA and, if determined by regional air navigation agreement and required by the FIC or ACC, for neighbouring FIRs; 
1. any other meteorological information required by the FIC or ACC to meet requests from aircraft in flight; if the information requested is not available in the associated meteorological watch office (MWO), that office shall request the assistance of another meteorological office in supplying it; 
1. information received on volcanic ash cloud, for which a SIGMET has not already been issued, as agreed between the meteorological and ATS authorities concerned; 
1. information received concerning the release of radioactive material into the atmosphere, as agreed between the meteorological and ATS authorities concerned; 
1. tropical cyclone advisory information issued by a tropical cyclone advisory centre in its area of responsibility; 
1. volcanic ash advisory information issued by a volcanic ash advisory centre in its area of responsibility; and 
1. information received on pre-eruption volcanic activity and/or a volcanic eruption as agreed between the meteorological and ATS authorities concerned.
1. Supply of information to aeronautical telecommunications stations 
Where necessary for flight information purposes, current meteorological reports and forecasts shall be supplied to designated aeronautical telecommunication stations. A copy of such information shall be forwarded, if required, to the FIC or ACC.
[bookmark: _Toc115703459]Information to be provided for search and rescue services units 
List of information Information to be supplied to rescue coordination centres shall include the meteorological conditions that existed in the last known position of a missing aircraft and along the intended route of that aircraft with particular reference to: 
1.  significant en-route weather phenomena; 
1.  cloud amount and type, particularly cumulonimbus; height indications of bases and tops; 
1. visibility and phenomena reducing visibility; 
1. surface wind and upper wind; 
1. state of ground, in particular, any snow cover or flooding; 
1. sea-surface temperature, state of the sea, ice cover if any and ocean currents, if relevant to the search area; and 
1. sea-level pressure data.
[bookmark: _Toc115703460]Information to be provided for aeronautical information services units 
List of information The following information shall be supplied, as necessary, to an aeronautical information services unit: 
1. information on meteorological service for international air navigation, intended for inclusion in the aeronautical information publication(s) concerned;
1. information necessary for the preparation of NOTAM or ASHTAM including, in particular, information on: 
1. the establishment, withdrawal and significant changes in operation of aeronautical meteorological services. This information is required to be provided to the aeronautical information services unit sufficiently in advance of the effective date to permit issuance of NOTAM in compliance with SASO Aeronautical Information Service Regulations; 
1. the occurrence of volcanic activity; and
1. release of radioactive materials into the atmosphere, as agreed between the meteorological and appropriate civil aviation authorities concerned; and
1. information necessary for the preparation of aeronautical information circulars including, in particular, information on: 
1.  expected important changes in aeronautical meteorological procedures, services and facilities provided; and 
1. effect of certain weather phenomena on aircraft operations.


[bookmark: _Toc115703461]APPENDIX 10.
[bookmark: _Toc115703462] TECHNICAL SPECIFICATIONS RELATED TO REQUIREMENTS FOR AND USE OF COMMUNICATIONS
[bookmark: _Toc115703463]Specific requirements for communications 
Required transit times of operational meteorological information Messages and bulletins containing operational meteorological information shall achieve transit times of less than 5 minutes, unless otherwise determined to be lower by regional air navigation agreement.
[bookmark: _Toc115703464]Use of aeronautical fixed service communications and the public internet
1. Meteorological bulletins in alphanumeric format
1. Heading of bulletins 
Meteorological bulletins containing operational meteorological information to be transmitted via the aeronautical fixed service or the public Internet shall contain a heading consisting of: 
1. an identifier of four letters and two figures; 
1. the ICAO four-letter location indicator corresponding to the geographical location of the meteorological office originating or compiling the meteorological bulletin; 
1. a day-time group; and 
1. if required, a three-letter indicator.
1. Transmission of bulletins containing operational meteorological information 
Meteorological bulletins containing operational meteorological information shall be transmitted via the aeronautical fixed service (AFS).
1. World area forecast system (WAFS) products
1. Heading of bulletins containing WAFS products 
Meteorological bulletins containing WAFS products in digital form to be transmitted via aeronautical fixed service or the public Internet shall contain a heading as given in a) (1).
[bookmark: _Toc115703465]Use of aeronautical mobile service communications 
1. Content and format of meteorological messages
1. The content and format of reports, forecasts and SIGMET information transmitted to aircraft shall be consistent with the provisions of Chapters 4, 6 and 7 of this Regulations. 
1. The content and format of air-reports transmitted by aircraft shall be consistent with the provisions of Chapter 5 of this Regulations and the Procedures for Air Navigation Services — Air Traffic Management (PANS-ATM, Doc 4444), Appendix 1.
1. Content and format of meteorological bulletins 
The substance of a meteorological bulletin transmitted via the aeronautical mobile service shall remain unchanged from that contained in the bulletin as originated.
[bookmark: _Toc115703466]Use of aeronautical data link service — D-VOLMET 
1. Detailed content of meteorological information available for D-VOLMET 
1.  The aerodromes for which METAR, SPECI and TAF are to be available for uplink to aircraft in flight shall be determined by regional air navigation agreement. 
1. The flight information regions (FIRs) for which SIGMET and AIRMET messages are to be available for uplink to aircraft in flight shall be determined by regional air navigation agreement.
1. Format of information to be available for D-VOLMET 
The content and format of reports, forecasts and SIGMET and AIRMET information included in D-VOLMET shall be consistent with the provisions of Chapters 4, 6 and 7 of this Regulations.
[bookmark: _Toc115703467]Use of aeronautical broadcasting service — VOLMET broadcasts 
1. Detailed content of meteorological information to be included in VOLMET broadcasts 
1. The aerodromes for which METAR, SPECI and TAF are to be included in VOLMET broadcasts, the sequence in which they are to be transmitted and the broadcast time shall be determined by regional air navigation agreement. 
1. The FIRs for which SIGMET messages are to be included in scheduled VOLMET broadcasts shall be determined by regional air navigation agreement. Where this is done, the SIGMET message shall be transmitted at the beginning of the broadcast or of a five-minute time block.
1. Format of information to be included in VOLMET broadcasts 
The content and format of reports, forecasts and SIGMET information included in VOLMET broadcasts shall be consistent with the provisions of Chapters 4, 6 and 7 of this Regulations.
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Table A2-1. Template for advisory message for volcanic ash
Key: inclusion mandatory, part of every message;
inclusion optional;

inclusion conditional, included whenever applicable;

a double lineindicates that the text following it should be placed on the subsequent line.

Note 1.— The ranges and resolutions for the mumerical elements included in adsisory messages for volcanic ash are
shown in Appendix 6, Table A6-1.

Note 2. The explanations for the abbreviations can be found in the Procedures for Air Navigation Services — ICAQ
Abbreviations and Codes (PANS-ABC, Doc $400).

Note 3.— Inclusion of a colon afier each element heading s mandatory

Note 4.— The mumbers 1 1 19 are included only for clarity and are not part of the advisory message, as shown in the
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Example A2-L.  Advisory message for volcanic ash
VA ADVISORY
DIG 2008092310130
VAAC: TOKYO
VOLCANO: KARYMSKY 300130
PN NS403 E15927
AREA
UMMIT ELEV.
ADVISORY NR:
INFO SOURCE: HIMAWARIS KVERT KEMSD
AVIATION COLOUR CODE:  RED
FRUPTION DETAILS: FRUPTION AT 2008097300007 F1 300 REPORTED
OBS VA DTG: 2301002
OBS VA CLD: FL250/300 NS400 E1S930 - NS400 EI6100  NS300 E15945 MOV SE 20KT
SFC/FL200 NS130 E16130 - NS130 E16230 - N5230 E16230 - N5230 EI6130
MOV SE ISKT
FCST VA CLD +6 HR: 2307002 FL250/350 N5130 E16030 - NS130 E16230 - Ns330 E16230 - N5330
E16030 SFC/FLISO N4830 E16330 - N4830 E1630 - NS130 E16630 - NS130
E16330
FCST VA CLD +12 HR: 23/1300Z SFC/FL270 N4830 E16130 - N4830 E16600 - NS300 E16600 - NS300
El6130
FCST VA CLD +18 HR: 23/1900Z NO VA EXP.
RMK: LATEST REP FM KVERT (01207) INDICATES ERUPTION HAS CEASED.
TWO DISPERSING VA CLD ARE EVIDENT ON SATELLITE IMAGERY

NXT ADVISORY: 2008092310730
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Table A2-2. Template for advisory message for tropical cyclones

inclusion mandatory, pat of every message;
inclusion conditional, included whenever applicable;

inclusion optional;

a double lineindicates that the text following it should be placed on the subsequent line.

Note 1.— The ranges and resolutions for the mumerical elements included in adbisory messages for tropical cyclones are
shown in Appendix 6, Table A6-1.

Note 2.— The explanations for the abbreviations can be found in the PANS-ABC (Doc $400).

Note 3.— Inclusion of a colon fier each element heading s mandatory

Note 4.— The mumbers 1 10 21 are included only.for clarity and are not part of the advisory message, as shown in the

examples.
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Example A2-2. - Advisory message for tropical cyclones.

TC ADVISORY

DIG:
TCAC:

TC:

ADVISORY NR:
OBS PSN:

cB:

MOV

INTST CHANGE
c

MAX WIND:

FCST PSN +6 HR:

FCST MAX WIND +6 HR:
STPSN +12 HR.
FCSTMAX WIND +12 HR:
FCST PSN +18 HR:

FCST MAX WIND +18 HR:
FCST PSN 424 HR:

ST MAX WIND +24 HR:

2004092519007
YUFO*

GLORIA

200413

25/18002 N2706 Wo7306

‘WI250NM OF TC CENTRE TOP FLS00
NW 20KMH

INTSF

96SHPA

25MPS

25722002 N2748 WO7350

2mps

26/04002 N2830 WO7430

2MPS

26/10002 N2852 Wo7500

21mps

26/16002 N2912 WO7530

20Mps

NI

2004092520002
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Table A2-3. Template for advisory message for space weather information

Key

iz

inclusion mandatory, pat of every message;
inclusion conditional, included whenever applicable;
a double lineindicates that the text following it should be placed on the subsequent line.

Note 1. The explanations for the abbreviations can be found in the PANS-ABC (Doc $400).

Note 2.

The spatial resolutions are shown in Attachment E.

Note 3.— Inclusion of  colon afier each element heading is mandatory

Note 4.— The mumbers 1 1o 14 are included only for clarity and are not part of the advisory message, as shown in the

examples.
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Example A2-3.  Space weather advisory message

SWX ADVISUKY

NXT ADVISORY:

* Fitcious ocaton

2016110801002
DONLON®

20162
0161

HE COM MOD AND GNSS MOD

08/0100Z HNH HSH E18000 - W1S000

0207002 HNH HSH E1S000 - W1$000

08/1300Z HNH HSH E18000 - WIS000

08/1900Z HNH HSH E18000 - WIS000

0901002 NO SWX EXP

LOW LVL GEOMAGNETIC STORMING CAUSING INCREASED AURORAL
ACT AND SUBSEQUENT MOD DEGRADATION OF GNSS AND HF COM
'AVBL IN THE AURORAL ZONE. THIS STORMING EXP TO SUBSIDE IN
THE FCST PERIOD. SEE WWW_SPACEWEATHERPROVIDER WEB,

NO FURTHER ADVISORIES
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Example A2-4.  Space weather advisory message (RADIATION effects)

SWX ADVISORY

DIG
swxc:

ADVISORY NR:
NRRPLC:

SWX EFFECT:
FCST SWX:

FCST SWX +6 HR:
FCSTSWX +12 HR:
FCST SWX +18 HR
FCST SWX +24 HR:
RMK:

NXT ADVISORY:

* Fitcious ocaton

2016110810000
DONLON®

20162
0161

RADIATION MOD.

08/0100Z HNH HSH 18000 - WIS000 ABV FL 350

08/0700Z HNH HSH 18000 - WIS000 ABV FL 350

08/1300Z HNH HSH 18000 - WIS000 ABV FL 350

08/19002 HNH HSH 18000 - WIS000 ABV FL 350

09/0100Z NO SWX EXP.

RADIATION LVL EXCEEDED 100 PCT OF BACKGROUND LVL AT FL350
AND ABV. THE CURRENT EVENT HAS PEAKED AND LVL SLW RTN TO
BACKGROUND LVL. SEE WWW_SPACEWEATHERPROVIDER WEB.

NO FURTHER ADVISORIES

Example A2, Space weather advisory message (HF COM effects)

SWX ADVISORY

DIG
swxc:

ADVISORY NR:
SWX EFFECT:

OBS SWX:

FCST SWX +6 HR:

FCST SWX +12 HR:
FCSTSWX +18 HR
FCST SWX +24 HR
RMK:

NXT ADVISORY:

* Fitcious ocaton

201611080100
DONLON®

20161
HF COM SEV

0801002 DAYLIGHT SIDE

08107002 DAYLIGHT SIDE

08/1300Z DAYLIGHT SIDE

08/1900Z DAYLIGHT SIDE

09/0100Z NO SWX EXP.

PERIODIC HF COM ABSORPTION AND LIKELY TO CONT IN THE NEAR
TERM. CMPL AND PERIODIC LOSS OF HF ON THE SUNLIT SIDE OF THE
EARTH EXP. CONT HF COM DEGRADATION LIKELY OVER THE NXT
7DAYS. SEE WWW SPACEWEATHERPROVIDER WEB

2016110810700
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Table A3-1. Template for the local routine (WET REPORT) and local special (SPECIAL) reports

Key: M = inclusion mandatory, part of every message;
€ = inclusion conditional, dependent on meteorological conditions;
© = inclusion optional,

Note 1.— The ranges and resolutions for the mumerical lements included in local routine and special report are shown

in Table A3-4 of this appendix.

Note
‘Abbreviations and Codes (PANS-ABC, Doc $400).

— The explanations for the abbreviations can be found in the Procedures for Air Navigation Services — ICAO
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Table AJ-2. “Template for METAR and SPECL
(applicable untl 3 November 2021)

Key: inclusion mandatory, part of every message;
inclusion conditional, dependent on meteorological conditions or method of observation;
inclusion optional.

Note 1.— The ranges and resolutions for the mumerical elements included in METAR and SPECI are shown in

Table A3-5 of his appendis.

Note 2.— The explanations for the abbreviations can be found in the PANS-ABC (Doc $400).
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Table A32. Template for METAR and SPECI
(applicable as of 4 November 2021)
Key: M = inclusion mandatory, part of every message;
€ = inclusion conditional, dependent on meteorological conditions of method of observation;
O = inclusion optional.
Note 1— The ranges and resolutions for the mumerical elements included in METAR and SPECI are shown in
Table A3-5 of his appendis.

Note 2.— The explanations for the abbreviations can be found in the PANS-ABC (Doc $400).

Eenertas e
ncagers Dottt Tonga Exanps
[ e P ] ETAR VTR COR, 572 SPEC1 COR e
et ot 0 \enincon
seecr
[l [ R oo
rmite oy sime e[l B
chsrction)__|cosnaten mutc
eicstcn | omomaormasng s | A0S o
atonsde s ot €) .
ot
N0 OF ETARF T REPORT S HESIG.
(Swcawea ) [Wosarion 00 ot v s =3
- roues.
et o ooma) e 2ok
s xx
(is027)
oomues
ey
e
aronr)
CE——— ] s
i = (znecra
et W[ Qe
arecean
St s = = cnsues snom
s ot sy
= Presirs ot T Jm w ok
s A |
v o
o |
i vy oo e el et | X0 o0ew
|arionct ormmman | et oS enth ot o 00
st cr om0





image36.png
‘arent s socied
inCrapr s Dot contet Tampts) Eanpis
oy veairrgs [Nomeoitwcnart ) |& B
o im0
Rummay ) i ormiChor iRy i
P2
e eoe nieGuE
RIRUESIRTILUE
Romayvsagepa |UDaN o0y
sy (0 s raonenen
im0
Prosstvester |y crpoamy et |-ore |~ Ve
cy | waber G
Crcersismdtpes | 0Zahor |FGorBRor [Foormor 0 W v
et e ) Sorsco |sawDuar |FCatsa a6 vos
PLoDse |iafua |ssatse 2w s
o |Awsow [stwesie s ks voass
e |PouTse |ASkr
mac oG [eouava s
[T vl st
Pl e
[ Pt oz
Sicse  |orovor s
Swaor  [oRsar o
SiNor [oRswor e
Swpio |G sve e
rsore  |urGar
esor  |eReGani a
ssar
TsUPor
e
[Cous ¢ (Gt montara e |Wamar  [Nsoor s wios
i o coudse o scmor Wi |ncow ovoon Wi
st sty 04 50w
oV e ovenz
Fewir o
scrirar scur s
oure o
oveirsor
oa o
i
(Coutpe (. E e soansTcy =]
Er
oo sezscs sz
mca
i surrcy
[Arandsongom | A dow it mpesrs | P o e Pl o 7% wo o an
[T ) 2o
i
rosas vaues )| Nemeftwsmart ) [0 o5
" i
w0 X -
o





image37.png
‘anentassecied

inCrapr s Dot contet Tampts) Eanpis
Sopenentary | Rocotweatr (07> [RERAS o REFIOZ o REF 2R o REDT o ESHRA o | REFZRA.
 iomaton (€] EISHN or RESG o RESHGR o ESHGS r REBLSN r | RETSRA

RESS o REDS or RETSRA G RETSSN o RETSGR -
RETSGS o RETS o REFC o REVA o REPL o REUPor
REF2UP o RETSUP o RESHUP st REI.

[Wed e 7 WS R VS Gl r WS Rl r WS ALLRWY | WSR3
sy
wsrisc
(e rpmie | WMo e W e Wi e Wl e | W15
st it sa or st | WMl o WMHII izt
v g 0 wiss
oty
winios
wirn
o
st
T escast (0 | Change o () os Nosts ecus Fenz
Perosctrere 0 ewpo sosczsps
TewPo 20366501
coua rutoso L0 cAvok
sccus s rs
© | secus oosoon
ECTa v
5 |y [eecvonmomonn.suwa
oo [roomra | ¥ |k |secusmnmosvrewonmmasy
Storssor |sawbuer
e TewPo Pz noso R
5o |vAwsaer TENPO T 1200 0800 BECMG AT1200 8000
2o [Poarca nowns
ae [TSer
e e secuc ariaooveato
sicsa  [aiouar
Smao  [asar Tepo LIS ssHRAmZCE
Sisna  [aisner
Tsster 00U
165 |oRshar
Tsaor oSt
o
prec.
(Coo o and bt f oot e [Wimor | 0
o or vrical vy (Cp cimar | Wil H
50w cr c
ovomn
[Coutpe (CF cearrcy|—
Hetes—
1. Fettos s
2 Tobainded wherovr sl
3. Tobeimuces nacorare w4 1526)
4 Tove mouosamazomamcawm 4152 1.
P ———
6 Tobeincuded i acoordance win 4 24.43)




image38.png
7. Tobaindude by uway uaang <1 00 forp 3 masimumf s ey n i wi 43551

& Tobe mudetm scornce w4366,

S Onearoms, uptoa s of reegoups, i accacewih 4293, 4511 nd Agpendcs 2241

10, Tobaindudedwheevraplcale o s o morls sty n ccorince weh 4428

1. Prciton ypessd uner .23 ] may b conined i scordan i .4 25 ) nd ppencc, 2241, nly mcert o ey peciaion o e nciod
v frcats s i gpeni 5 2241

12, When a meteoclogeal demen s gty misong 1 5 vl considared mporary 2 et 1 aplced by T for sch gt s arviaion o et
masagasn ndeatd g £ MO0 verson.

13 Hoaryuod ol o o wetespout mders (1o qlr ol el o o reaching oo
14 Up o coudlaers nscrdanco win 45.439)

15, Tobe e n o i 48.15.3).

16 Tobe ncuded st wh Crt 5,632

17 Namoarof crge st 008 ka8 i i scrdonce i AgpenccS, 221, ol et scescig s g

Table A33.  Use of change indicators in trend forccasts
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‘Table A3-4. Ranges and resolutions for the numerical elements.
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Table A3-5.  Ranges and resolutions for the numerical clements
included in METAR and SPECI
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Example A3-1. Routine report

@) Local routine report (same location and weather conditions as METAR):

MET REPORT YUDO 221630 WIND 240/4MPS VIS 600M RVR RWY 12 TDZ 1000M MOD DZ FG CLD
SCT 300M OVC 600M T17 DPI6 QNH 1018HPA TREND BECMG TLI700 VIS 800M FG BECMG ATIS00
VIS 10KM NSW.

) METAR for YUDO (Donlon/International)*

METAR YUDO 2216307 24004MPS 0600 R12/1000U DZ FG SCTOL0 OVC020 17/16 Q1018 BECMG TLI700
0800 FG BECMG ATIS00 9999 NSW

Meaning of both repors:

Routine report for Donlon/International® ssued on the 22nd of the month at 1630 UTC: surface wind diection
240 degrees; wind speed 4 metres per second; visibilty (along the runway/(s)in the local routine report; prevailing
visibilit in METAR) 600 metres; runway visual range representative of the touchdown zone for runway 12 is
1000 metres and the runway visual range values have shown an upward tendency during previous 10 minutes
(runway visual range tendency 1o be included in METAR only): and moderate drizzle and fog; scattered cloud at
300 mees; overcast at 600 metres;aif temperature 17 degrees Celsius; dew-point temperature 16 degrees Celsius;
QNH 1 018 hectopascals; trend during next 2 hours, visibilty (slong the runway(s) in the local routine report,
prevailing visibilty in METAR) becoming 800 metres in fog by 1700 UTC: at 1800 UTC visibiliy (along the
runway(s) in the local routine report; prevailing visibility in METAR) becoming 10 kilometres or more and nil
sigaificant weather.

* itiions location

Note— In s cxample, he primry unis “mere pe second” and “mewe” were e fo wind specd and heght of o bse. respecively
Hovesr, n ccordance with e S th corrspondin -5 lemaie i "ot and fot " may be s i
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Example A3-2.  Special report

@) Local special report (same location and weather condiions as SPECY):
SPECIAL YUDO IS1115Z WIND 05025KT MAX37 MNMI0 VIS 1200M RVR RWY 05 ABV 1500M HVY
TSRA CLD BKN CB S00FT T25 DP22 QNH 1008HPA TREND TEMPO TL1200 VIS 600M BECMG ATI200
VIS SKM NSW NSC

1) SPECI for YUDO (Donlon/International)*:

SPECI YUDO 151115 05025¢
'BECMG ATI200 8000 NSW NSC

7KT 3000 1200NE+TSRA BKNOOSCE 25122 Q1008 TEMPO TL1200 0600

Meaning of both repors:

Special report for Donlon/Intemationl* issued on the 15th of the month at 1115 UTC; surface wind directi
050 degrees; wind speed 25 knols gusting between 10 and 37 knots (minimum wind speed not 10 be included
SPECI) visibility 1 200 metres (along the runway(s) n the local special report); prevailing visibility 3 000 metres
(in SPECI) with minimum visibilty 1 200 meres to north east (directional variations 10 be included in SPECI
only): runway visual range above 1 800 metres on runway 05 (runway visual range not required in SPECI with
prevailing visibility of 3 000 metres) thunderstorm with heavy rain; broken cumulonimbus cloud at 500 feet; air
temperature 25 degrees Celsus; dew-point temperature 22 degrees Celsius; QNH 1 008 hectopascals; trend during
next 2 houss, isibility (along the runway(s) in the local special report; prevailing vis ) temporarily
600 metes from 1115 to 1200, becoming at 1200 UTC visibilty (along the runway(s) in the local special report,
prevailing visibilty in SPECI) § kilometres, thunderstorm ceases and il significant weather and il significant
cloud

* itiions location

Note— Inthis exampl.the o1 alermatv st “Ano” and “for” were usd for wind speed and heightof cowd buse,rspecively
Hovesr, in ccordance with e S the corrsponding primary unis “mtes pr second " and “merr” may be e tead

Example A3-3. Voleanic activity report

'VOLCANIC ACTIVITY REPORT YUSE® 231500 MT TROJEEN® VOLCANO NS605 W12652 ERUPTED 231445
LARGE ASH CLOUD EXTENDING TO APPROX 30000 FEET MOVING

Meaning:
Volcanic activity report issued by Siby/Bistock metcorological station at 1500 UTC on the 23rd of the month. Mt
‘Trojeen volcano 56 degrees S minutes north 126 degees 52 minutes west erupted at 1445 UTC on the 23rd; a
arge ash cloud was observed extending to approximately 30 000 fect and moving in a south-westerly direction.

* itions location
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Table AG-L Templat for the spcial si-report (downlink)
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Table AL Time of occurrence of the peak vale to be reported
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Table AG-1A.  Template for SIGMET and AIRMET messages

nclusion mandatory,partof cvery message:
inclusion conditonal,icluded wheneves applicabl;
 double lne indicat that the text olowing i should be placed on the subscquet e

Note 1. The ranges and resoluions fo the mumerical clements inluded in SIGMET AIRMET messages are shown in
Table A6 o ths appendis.

Note 2 In accordance with 1.15 and 2.5, sevee or modera icing and severe or moderate urbulence (SEV ICE,
MOD ICE. SEV' TUR, MOD TURS) associted withthundersiorms, cumulonimbus clouds o topical cyclones shoud ot
be included.
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‘Table A6-1B.  Template for special air-reports (uplink)

Koy M = inclusion mandaory,parof cvery message:
€ = inchusion condiional, ncluced whenever sppicble;

Note— The ranges and resolutionsfo the mumerical clements inluded inspecil air-reports are show in Table A6

 double lne indicate that the text olowing i should be placed on thesubseqet e

of this appendix.
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Table AG-2. Template for acrodrome warnings

Koy M
c

nclusion mandatory,part of cvery mesage:
{nclusion conditons,included whenever applicabl.

Note 1.— The ranges and resolutons for the numerical elements inluded in aerodrome warnings are shown in

Table A6 o ths appendix.

Note 2 The xplanations fo the abbreviarons can be found inthe Procedurs fo Air Navigation Serviees — ICAQ

Abireviaions and Codes (PANS-ABC. Doc $100).
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Table AG-3.  Template for wind shear warnings

inclusion mandstory,part of cvery message;

Key M
© = inclusion condiional nclued whenever appicable.

Note 1.— The ranges and resoluions for the mumerical elemenis included in wind shear warnings are shown in
Table A6 o this appendis.

Note 2 The explanations fr the abbrevations can be found inthe PANS-ABC (Doc $100).
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“Table A4, Ranges and resolutions for the numerical clements
included in volcanic ash and tropcal cyclone adsisory messages,
SIGMET/AIRMET messages and acrodrome and wind shear warniags

ot e s 2
ot VA

TG
[ v
S ot s
S ety w
G etatone. v
Gas o

Example AG-L S

‘and the corresponding cancelations

SIGMET

YUDD SIGMET 2 VALID 1012001101600 YUSO -
YUDD SHANLON FIR/UIR OBSC TS FCST

S OF NS4 AND E OF WOL2 TOP FL3%0 MOV E 20KT

WKN

ARMET

YUDD AIRMET 1 VALID ISIS20151800 YUSO

YUDD SHANLON FIR ISOL TS 0BS
N OF S50 TOP ABY FL10 STNR WKN

Cancellation of SIGMET
YUDD SIGMET 3 VALID 1013457101600 YUSO
'YUDD SHANLON FIR/UIR CNL SIGMET 2
100200101600

Cancelation of AIRMET
YUDD AIRMET 2 VALID IS1650/151500 YUSO—
'YUDD SHANLON FIR CNL AIRMET |
151520151500
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Example A6-2. SIGMET message for tropica eyclone

YUCC SIGMET 3 VALID 251600252200 YUDO —
YUCC AMSWELL FIR TC GLORIA PSN N2706 WOT306 CB OBS AT 16002 WI 250NM OF TC CENTRE TOP
FLS00 NC FCST AT 22007 TC CENTRE PSN N2740 WO7345

Meaning:

“The third SIGMET message isscd forthe AMSWELL® ight nformtion region identificd by YUCC Amswell
arca control cente) by the Dolon ntemational* metcorological watch office (YUDO) since 0001 UTC: the.
message is vald from 1600 UTC 10 2200 UTC on the 25th o the mont ropcal cyclone Giloria t 27 degres
6 minuts nort and 73 degrees 6 minutcs west;cumalonimbus was observd a 1600 UTC within 250 nautical
miles of the centre of the tropical cyclone with 10 at fligh lvel S00; no changes n inensity ar expectcd; at
12200 UTC the cenre ofthe tropcal cyclone i forecast o beIocaed at 2 degrees 40 miutes northsnd 73 degres.
43 minutes west

Example AG3. SIGMET messagefor volcanic ash.

YUDD SIGMET 2 VALID 2111001211700 YUSO —
YUDD SHANLON FIR/UIR VA ERUPTION MT ASHVAL PSN SIS00 EOT34S VA CLD OBS AT 1100Z APRX
SOKM WID LINE BIN SIS00 EO7348 — SIS30 EO7642 FL310450 INTSF FCST AT 1700Z APRX SOKM WID
LINE BTN S1506 07500 - SIS18 EOS112 $1712 EO8330

Meaning:

“The second SIGMET message issue for the SHANLON® fight information region (identifed by YUDD Shanlon
area control cente/upper flight information region) by the Shanlon/Intermational* metcorological waich office
(YUSO) since 0001 UTC; the message is vald from 1100 UTC to 1700 UTC on the 2t of the month; voleanic
ash cruption of Mount Achval® locaed a 15 degrees south and 73 degeees 43 minutes cast volcanic ash cloud
observed at 1100 UTC in an spproximately S0-kmvide linc between 13 degrees south and 73 degrees 4% minutes
cast, and 15 degrees 30 minutes south and 76 degrees 42 minutes cas; between fight evels 310 and 450,
{ntensifying st 1700 UTC the volcsnic sh cloud i foecsst o be located i sn sppromately S0-km-wide lin
betwecn 15 degrees 6 minutes south and 75 degrees cast, 15 degres 18 minuts south and 81 degrees 12 minutes
Cast, and 17 degrees 12 minutes south and 83 degrees 30 minutcscast.
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Example AG-4.  SIGMET message for radieactive cloud

YUCC SIGMET 2 VALID 201200201600 YUDO -
YUCC AMSWELL FIR RDOACT CLD OBS AT 11557 W1 30KM OF N6030 EG2550 SFCFLIS0 STNR

Meaning

The second SIGMET message issued for the AMSWELL* flight information region (ientifid by YUCC
Amswel areacontrol centre) by the Donlow/Inernational* metcorlogical waich ofice (YUDO) since 0001 UTC:
the message is vald from 1200 UTC 10 1600 UTC on the 20 of the monil: radicactve cloud was obseved ai
1155 UTC within 30 kilometres of 60 degrees 30 minutes orth 25 degres S0 minuts cast between the surface
and fight level $50. The radiosciveclou is stationary.

Example AGS. SIGMET message for severe turbulence.

YUCC SIGMET § VALID 2212157221600 YUDO —
YUCC AMSWELL FIR SEV TURB OBS AT 12107 N2020 W0700S FL250 INTSF FCST AT 1600Z § OF N2020
AND E OF Wos950

Meaning

“The ffth SIGMET message ssued for the AMSWELL® fight information region (identifid by YUCC Amswll
arca control cente) by the Dorlonntematonal® metcorological waich office (YUDO) since 0001 UTC: the.
message is alid from 1215 UTC to.1600 UTC an the 22nd of the month; severe turbulence was observed at
1210 UTC 20 degrees 20 minutes north and 70 degrees 5 minues west at fight level 250; e urbukace is
‘xpected o strngihen i ntasiy;at 1600 U'TC the severe urbulenc i forccast 1 be located south of 20 degres.
20 minutes north an cast of 69 degrees 50 minues west.
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[Example AG-6.  AIRMET message for moderate mountain wave

YUCC AIRMET 2 VALID 2212151221600 YUDO
YUCC AMSWELL FIR MOD MTW OBS AT 1207 N4S EO10 FLOSO STNR NC

Meaning

The second AIRMET message issued for the AMSWELL® fight information region (idetificd by YUCC
Amswel are control centre) by the Donlon/Incrntional metcorlogica waich ofice (YUDO) since 0001 UTC;
the message is valid from 1215 UTC to- 1600 UTC on the 22nd of the monih;, moderate mounain wave was.
obscrvd at 1208 UTC at 48 degres northand 10 degree cas at ight level 80; the mountain wave s expeced.
0 remai stationary nd not 1 undergo any changes in sty
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Figure A8-L.  Fised areas of coverage of WAFS forecasts in chart form —
Mercator projection
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Figure AB-3. Fixed arcas of coverage of WAFS forccasts in chart form —
Polar stercographic projection (southern hemispherc)
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