APPENDIX 3. TECHNICAL SPECIFICATIONS RELATED TO
METEOROLOGICAL OBSERVATIONS AND REPORTS

(See Chapter 4 of this Annex.)

1. GENERAL PROVISIONS RELATED TO
METEOROLOGICAL OBSERVATIONS

1.1 Recommendation.— The meteorological instruments used at an aerodrome should be situated in such a way as to
supply data which are representative of the area for which the measurements are required.

Note.— Specifications concerning the siting of equipment and installations on operational areas, aimed at reducing the
hazard to aircraft to a minimum, are contained in Annex 14, Volume I, Chapter 9.

1.2 Recommendation.— Meteorological instruments at aeronautical meteorological stations should be exposed,
operated and maintained in accordance with the practices, procedures and specifications promulgated by the World

Meteorological Organization (WMO).

1.3 Recommendation.— The observers at an aerodrome should be located, in so far as is practicable, so as to supply
data which are representative of the area for which the observations are required.

1.4 Recommendation.— Where automated equipment forms part of an integrated semi-automatic observing system,
displays of data which are made available to the local air traffic services units should be a subset of and displayed parallel to

those available in the local meteorological service unit. In those displays, each meteorological element should be annotated
to identify, as appropriate, the locations for which the element is representative.

2. GENERAL CRITERIA RELATED TO METEOROLOGICAL REPORTS

2.1 Format of meteorological reports

2.1.1 Local routine and special reports shall be issued in abbreviated plain language, in accordance with the template
shown in Table A3-1.

2.1.2 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.

Note.— The METAR and SPECI code forms are contained in the Manual on Codes (WMO-No. 306), Volume I.1,
Part A — Alphanumeric Codes.

2.1.3 Recommendation.— Until 4 November 2020, METAR and SPECI should be disseminated in IWXXM GML form
in addition to the dissemination of the METAR and SPECI in accordance with 2.1.2.

2.1.3 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 2.1.2.
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Note.— The technical specifications for INXXM are contained in the Manual on Codes (WMO-No. 306), Volume 1.3,
Part D — Representation Derived from Data Models. Guidance on the implementation of IWXXM is provided in the Manual
on the Digital Exchange of Aeronautical Meteorological Information (Doc 10003).

2.2 Use of CAVOK
When the following conditions occur simultaneously at the time of observation:

a) visibility, 10 km or more, and the lowest visibility is not reported;

Note 1.— In local routine and special reports, visibility refers to the value(s) to be reported in accordance with
4.2.4.2 and 4.2.4.3; in METAR and SPECI, visibility refers to the value(s) to be reported in accordance with 4.2.4.4.

Note 2.— The lowest visibility is reported in accordance with 4.2.4.4 a).

b) no cloud of operational significance;

¢) no weather of significance to aviation as given in 4.4.2.3, 4.4.2.5 and 4.4.2.6;
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”.

2.3 Criteria for issuance
of local special reports and SPECI

2.3.1 The list of criteria for the issuance of local special reports shall include the following:

a) those values which most closely correspond with the operating minima of the operators using the aerodrome;

b) those values which satisfy other local requirements of the air traffic services units and of the operators;

¢) anincrease 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;

d) the available supplementary information concerning the occurrence of significant meteorological conditions in the
approach and climb-out areas as given in Table A3-1;

e) 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

f) those values which constitute criteria for SPECI.

2.3.2  Where required in accordance with Chapter 4, 4.4.2 b), SPECI shall be issued whenever changes in accordance
with the following criteria occur:

a) 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;

b) when the mean surface wind speed has changed by 5 m/s (10 kt) or more from that given in the latest report;
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¢)

d)

€)

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;

when the onset, cessation or change in intensity of any of the following weather phenomena occurs:
— freezing precipitation

— moderate or heavy precipitation (including showers thereof)

— thunderstorm (with precipitation);

when the onset or cessation of any of the following weather phenomena occurs:

— freezing fog
— thunderstorm (without precipitation);

when the amount of a cloud layer below 450 m (1 500 ft) changes:
1) from SCT or less to BKN or OVC; or

2) from BKN or OVC to SCT or less.

2.3.3 Recommendation.— Where required in accordance with Chapter 4, 4.4.2 b), SPECI should be issued whenever
changes in accordance with the following criteria occur:

a)

b)

d)

when the wind changes through values of operational significance. The threshold values should 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

2) indicate that the runway tailwind and crosswind components have changed through values representing the
main operating limits for typical aircraft operating at the aerodrome;

when the visibility is improving and changes to or passes through one or more of the following values, or when the
visibility is deteriorating and passes through one or more of the following values:

1) 800, 1500 or 3 000 m; and
2) 5000 m, in cases where significant numbers of flights are operated in accordance with the visual flight rules;

Note 1.— In local special reports, visibility refers to the value(s) to be reported in accordance with 4.2.4.2 and
4.2.4.3; in SPECI, visibility refers to the value(s) to be reported in accordance with 4.2.4.4.

Note 2.— Visibility refers to “prevailing visibility” except in the case where only the lowest visibility is reported
in accordance with 4.2.4.4 b).

when the runway visual range is improving and changes to or passes through one or more of the following values,
or when the runway visual range is deteriorating and passes through one or more of the following values: 50, 175,
300, 550 or 800 m;

when the onset, cessation or change in intensity of any of the following weather phenomena occurs:

— duststorm

— sandstorm
— funnel cloud (tornado or waterspout);
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e)

7

g)

h)

when the onset or cessation of any of the following weather phenomena occurs:

— low drifting dust, sand or snow
— blowing dust, sand or snow
—  squall;

when the height of base of the lowest cloud layer of BKN or OVC extent is lifting and changes to or passes through
one or more of the following values, or when the height of base of the lowest cloud layer of BKN or OVC extent is
lowering and passes through one or more of the following values:

1) 30, 60, 150 or 300 m (100, 200, 500 or 1 000 ft); and

2) 450 m (1500 ft), in cases where significant numbers of flights are operated in accordance with the visual flight
rules;

when the sky is obscured and the vertical visibility is improving and changes to or passes through one or more of the
following values, or when the vertical visibility is deteriorating and passes through one or more of the following
values: 30, 60, 150 or 300 m (100, 200, 500 or 1 000 ft); and

any other criteria based on local aerodrome operating minima, as agreed between the meteorological authority and
the operators concerned.

Note.— Other criteria based on local aerodrome operating minima are to be considered in parallel with similar
criteria for the inclusion of change groups and for the amendment of TAF developed in response to Appendix 5,
1.3.2j).

2.3.4 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.

3. DISSEMINATION OF METEOROLOGICAL REPORTS

3.1 METAR and SPECI

3.1.1 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.

3.1.2 METAR and SPECI shall be disseminated to other aerodromes in accordance with regional air navigation
agreement.

3.1.3  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.

3.1.4 Recommendation.— A SPECI representing an improvement in conditions should be disseminated only after the
improvement has been maintained for 10 minutes, it should be amended before dissemination, if necessary, to indicate the
conditions prevailing at the end of that 10-minute period.
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3.2 Local routine and special reports

3.2.1 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.

3.2.2 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:

a) 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

b) 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.

4. OBSERVING AND REPORTING OF METEOROLOGICAL ELEMENTS

Introductory Note.— Selected criteria applicable to meteorological information referred to under 4.1 to 4.8 for inclusion
in aerodrome reports are given in tabular form at Attachment C.

4.1 Surface wind

4.1.1 Siting
4.1.1.1 Recommendation.— Surface wind should be observed at a height of 10 + 1 m (30 £ 3 ft) above the ground.

4.1.1.2 Recommendation.— Representative surface wind observations should be obtained by the use of sensors
appropriately sited. Sensors for surface wind observations for local routine and special reports should be sited to give the
best practicable indication of conditions along the runway and touchdown zones. At aerodromes where topography or
prevalent weather conditions cause significant differences in surface wind at various sections of the runway, additional
sensors should be provided.

Note.— Since, in practice, the surface wind cannot be measured directly on the runway, surface wind observations for
take-off and landing are expected to be the best practicable indication of the winds which an aircraft will encounter during
take-off and landing.

4.1.2 Displays
4.1.2.1 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 as specified in 4.1.1.2, the displays shall be

clearly marked to identify the runway and section of runway monitored by each sensor.

4.1.2.2 Recommendation.— The mean values of, and significant variations in, the surface wind direction and speed
for each sensor should be derived and displayed by automated equipment.
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4.1.3 Averaging

4.1.3.1 The averaging period for surface wind observations shall be:

a)

b)

2 minutes for local routine and special reports and for wind displays in air traffic services units; and

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.

Note.— A marked discontinuity occurs when there is an abrupt and sustained change in wind direction of 30°
or more, with a wind speed of 5 m/s (10 kt) before or after the change, or a change in wind speed of 5 m/s (10 kt) or
more, lasting at least 2 minutes.

4.1.3.2 Recommendation.— The averaging period for measuring variations from the mean wind speed (gusts)
reported in accordance with 4.1.5.2 c¢) should be 3 seconds for local routine reports, local special reports, METAR, SPECI
and wind displays used for depicting variations from the mean wind speed (gusts) in air traffic services units.

4.1.4 Accuracy of measurement

Recommendation.— The reported direction and speed of the mean surface wind, as well as variations from the mean
surface wind, should meet the operationally desirable accuracy of measurement as given in Attachment A.

4.1.5 Reporting

4.1.5.1 Inlocal 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.

4.1.5.2 Inlocal routine reports, local special reports, METAR and SPECI:

a)

b)

)

8/11/18

the units of measurement used for the wind speed shall be indicated;

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;

2) 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

3) when the total variation is 180° or more, the wind direction shall be reported as variable with no mean wind
direction;

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
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d)

€)

2) 5 m/s (10 kt) or more otherwise;
when a wind speed of less than 0.5 m/s (1 kt) is reported, it shall be indicated as calm;
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

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.

Note.— See note under 4.1.3.1.

4.1.5.3 In local routine and special reports:

a)

b)

9

d)

if the surface wind is observed from more than one location along the runway, the locations for which these values
are representative shall be indicated;

when there is more than one runway in use and the surface wind related to these runways is observed, the available
wind values for each runway shall be given, and the runways to which the values refer shall be reported;

when variations from the mean wind direction are reported in accordance with 4.1.5.2 b) 2), the two extreme
directions between which the surface wind has varied shall be reported; and

when variations from the mean wind speed (gusts) are reported in accordance with 4.1.5.2 c), they shall be reported
as the maximum and minimum values of the wind speed attained.

4.1.54 In METAR and SPECI, when variations from the mean wind speed (gusts) are reported in accordance with
4.1.5.2 ¢), the maximum value of the wind speed attained shall be reported.

4.2 Visibility

4.2.1 Siting

4.2.1.1 Recommendation.— When instrumented systems are used for the measurement of visibility, the visibility
should be measured at a height of approximately 2.5 m (7.5 ft) above the runway.

4.2.1.2 Recommendation.— When instrumented systems are used for the measurement of visibility, representative
visibility observations should be obtained by the use of sensors appropriately sited. Sensors for visibility observations for
local routine and special reports should be sited to give the best practicable indications of visibility along the runway and
touchdown zone.

4.2.2 Displays

Recommendation.— When instrumented systems are used for the measurement of visibility, visibility displays relating to
each sensor should 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 should relate to the same sensors,
and where separate sensors are required as specified in 4.2.1, the displays should be clearly marked to identify the area,
e.g. runway and section of runway, monitored by each sensor.
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423 Averaging

Recommendation.— When instrumented systems are used for the measurement of visibility, their output should be updated
at least every 60 seconds to permit provision of current representative values. The averaging period should be:

a) I minute for local routine and special reports and for visibility displays in air traffic services units; and

b) 10 minutes for METAR and SPECI, except that when the 10-minute period immediately preceding the observation
includes a marked discontinuity in the visibility, only those values occurring after the discontinuity should be used
for obtaining mean values.

Note.— A marked discontinuity occurs when there is an abrupt and sustained change in visibility, lasting at
least 2 minutes, which reaches or passes through criteria for the issuance of SPECI reports given in 2.3.

424 Reporting

4.2.4.1 In local routine reports, local special reports, METAR and SPECI, the visibility shall be reported in steps of
50 m when the visibility 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.

Note.— Specifications concerning the use of CAVOK are given in 2.2.

4.2.4.2 In local routine and special reports, visibility along the runway(s) shall be reported together with the units of
measurement used to indicate visibility.

4.2.4.3 Recommendation.— In local routine and special reports, when instrumented systems are used for the
measurement of visibility:

a) if the visibility is observed from more than one location along the runway as specified in Chapter 4, 4.6.2.2, the
values representative of the touchdown zone should be reported first, followed, as necessary, by the values
representative of the mid-point and stop-end of the runway, and the locations for which these values are
representative should be indicated; and

b) when there is more than one runway in use and the visibility is observed related to these runways, the available
visibility values for each runway should be reported, and the runways to which the values refer should be indicated.

4.2.4.4 Recommendation.— In METAR and SPECI, visibility should be reported as prevailing visibility, as defined in
Chapter 1. When the visibility is not the same in different directions and

a) when the lowest visibility is different from the prevailing visibility, and 1) less than 1 500 m or 2) less than 50 per
cent of the prevailing visibility and less than 5 000 m; the lowest visibility observed should also be reported and,
when possible, its general direction in relation to the aerodrome reference point indicated by reference to one of the
eight points of the compass. If the lowest visibility is observed in more than one direction, then the most
operationally significant direction should be reported; and

b) when the visibility is fluctuating rapidly, and the prevailing visibility cannot be determined, only the lowest visibility
should be reported, with no indication of direction.
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4.3 Runway visual range

4.3.1 Siting

4.3.1.1 Recommendation.— Runway visual range should be assessed at a height of approximately 2.5 m (7.5 ft)
above the runway for instrumented systems or assessed at a height of approximately 5 m (15 ft) above the runway by a
human observer.

4.3.1.2 Recommendation.— Runway visual range should be assessed at a lateral distance from the runway centre line of
not more than 120 m. The site for observations to be representative of the touchdown zone should be located about 300 m along
the runway from the threshold. The sites for observations to be representative of the mid-point and stop-end of the runway
should be located at a distance of 1 000 to 1 500 m along the runway from the threshold and at a distance of about 300 m from
the other end of the runway. The exact position of these sites and, if necessary, additional sites should be decided after
considering aeronautical, meteorological and climatological factors such as long runways, swamps and other fog-prone areas.

4.3.2 Instrumented systems

Note.— Since accuracy can vary from one instrument design to another, performance characteristics are to be checked
before selecting an instrument for assessing runway visual range. The calibration of a forward-scatter meter has to be
traceable and verifiable to a transmissometer standard, the accuracy of which has been verified over the intended
operational range. Guidance on the use of transmissometers and forward-scatter meters in instrumented runway visual range
systems is given in the Manual of Runway Visual Range Observing and Reporting Practices (Doc 9328).

4.3.2.1 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.

4.3.2.2 Recommendation.— Instrumented systems based on transmissometers or forward-scatter meters should be
used to assess runway visual range on runways intended for Category I instrument approach and landing operations.

4.3.3 Display

4.3.3.1 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 as specified in 4.3.1.2, the displays shall be clearly marked to identify the runway and section of runway
monitored by each sensor.

4.3.3.2 Recommendation.— Where runway visual range is determined by human observers, runway visual range
should be reported to the appropriate local air traffic services units, whenever there is a change in the value to be reported
in accordance with the reporting scale (except where the provisions of 3.2.2 a) or b) apply). The transmission of such reports
should normally be completed within 15 seconds after the termination of the observation.
4.3.4 Averaging
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:

a) 1 minute for local routine and special reports and for runway visual range displays in air traffic services units; and
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b) 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.

Note.— A marked discontinuity occurs when there is an abrupt and sustained change in runway visual range,
lasting at least 2 minutes, which reaches or passes through the values 800, 550, 300 and 175 m.

4.3.5 Runway light intensity

Recommendation.— When instrumented systems are used for the assessment of runway visual range, computations should

be made separately for each available runway. For local routine and special reports, the light intensity to be used for the
computation should be:

a) for a runway with the lights switched on and a light intensity of more than 3 per cent of the maximum light intensity
available, the light intensity actually in use on that runway;

b) for a runway with the lights switched on and a light intensity of 3 per cent or less of the maximum light intensity

available, the optimum light intensity that would be appropriate for operational use in the prevailing conditions;
and

c) for a runway with lights switched off (or at the lowest setting pending the resumption of operations), the optimum
light intensity that would be appropriate for operational use in the prevailing conditions.

In METAR and SPECI, the runway visual range should be based on the maximum light intensity available on the runway.

Note.— Guidance on the conversion of instrumented readings into runway visual range is given at Attachment D.

4.3.6 Reporting

4.3.6.1 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

the 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.

4.3.6.2 Recommendation.— Fifty metres should be considered the lower limit and 2 000 metres the upper limit for

runway visual range. Outside of these limits, local routine reports, local special reports, METAR and SPECI should merely
indicate that the runway visual range is less than 50 m or more than 2 000 m.

4.3.6.3 Inlocal routine reports, local special reports, METAR and SPECT:

a) 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

b) 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.
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