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AMENDMENT NO. 2 
 
1. To incorporate Amendment No. 2, please replace the existing pages with the attached new pages 
dated 23/6/17: 
 
 
 a) Pages 3-1, 3-4 and 3-5  — Chapter 3 
 
 b) Page 4-2     — Chapter 4 
 
 c) Page 5-1    — Chapter 5 
 
 d) Pages 6-4 to 6-11   — Chapter 6 
 
 e) Pages 7-1, 7-3 to 7-5 and 7-7 — Chapter 7 
 
 f) Page 8-1    — Chapter 8 
 
 g) Page 9-1     — Chapter 9  
 
 h) Pages 10-1 and 10-2  — Chapter 10 
 
 i) Page 11-5    — Chapter 11 
 

j) Page 13-1    — Chapter 13 
 
2. Record the entry of this amendment on page (iii) of the manual. 
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3-1 

Chapter 3 
 

WIND 
 
 
 

3.1    INTRODUCTION 
 
3.1.1 Wind has a direct impact on aircraft. The direction of the prevailing wind is taken into account when planning 
a new runway. Headwind components determine the direction of take-off and landing and crosswinds force the pilot to 
compensate for the drift.  
 
3.1.2 An important characteristic of wind is its temporal and spatial variability. Pilots need to be aware of local wind 
conditions at the airport, especially during approach and departure. Temporal variability makes it necessary to define 
multiple parameters related to wind: mean, minimum and maximum values. Spatial variability is mostly related to temporal 
variability and can, for example, lead to a relative movement of gusts (like ripples on a body of water). It can also be related 
to terrain effects of the aerodrome or its surroundings, or to the presence of obstacles. For these reasons, Annex 3 — 
Meteorological Service for International Air Navigation recommends that wind observations for local reports be 
representative of the touchdown zone (for arriving aircraft) and of conditions along the runway (for departing aircraft), 
which sometimes leads to the installation of multiple sensors. 
 
 
 

3.2    MEASUREMENT METHODS 
 
3.2.1 Wind measurements in support of aerodrome operations are carried out using anemometers. The most 
common of the rotating anemometers are cup or propeller anemometers, whose rotating speed is synchronous with wind 
speed; they are associated with wind vanes. The characteristics of such instruments are well defined in the Guide to 
Meteorological Instruments and Methods of Observation (WMO–No. 8). For these instruments, the time constant is equal 
to the distance constant, a characteristic of the anemometer, divided by the wind speed. For a classic distance constant of 
5 m, the time constant for a speed of 10 m/s (20 kt) is 0.25 seconds. Extreme wind speed values calculated over 3 seconds, 
as recommended by Annex 3 and the WMO–No. 8, can therefore be easily measured with a cup or propeller anemometer. 
 
3.2.2 There are also static hot-film sensors and ultrasonic sensors. The availability of ultrasonic anemometers on 
the market is, however, increasing because they do not have moving mechanical parts but are more technically complex 
and they can de-ice themselves better than most rotating sensors. Ultrasonic sensors also have a short time constant and 
are able to provide many measurement samples per second. It is, however, important to integrate these measurements 
over a 3-second period for speed and direction extremes to keep these extreme values from depending on the sampling 
rate of measurements. 
 
 
 

3.3    ALGORITHMS AND REPORTING  
 
 Note.― Whilst acknowledging that all specified elements of local routine reports, local special reports, 
METAR and SPECI are required to be reported, in the event of a temporary failure of a fully automated observing 
system/sensor which renders the reporting of the surface wind impossible, the group in which the surface wind would have 
been encoded in the report is to be replaced by an appropriate number of solidi. This practice is in keeping with the Manual 
on Codes — International Codes, Volume I.1: Part A — Alphanumeric Codes (WMO–No. 306). 
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3.3.1    Mean speed values 
 
3.3.1.1 There are several methods of calculating mean wind speed. At each instant, a wind vector is available and 
characterized by its speed and direction. 
 
3.3.1.2 It is possible to calculate the mean wind vector over a given period by calculating the mean of the north/south 
and east/west components of each instantaneous wind vector, and by extracting the speed and direction of this mean wind 
vector. This type of calculation might seem logical given the nature of the information (a vector), but it does have some 
disadvantages: 
 
 a) It depends on the actual availability of direction. If a wind vane breaks down when using an anemometer, 

the “wind speed” parameter is no longer available; 
 
 b) Mathematically, it can lead to a zero mean wind vector, although there are non-zero instantaneous wind 

vectors, as a result of a wind change. This case is however theoretical, especially since such a change 
in wind can result in a marked discontinuity if the wind speed is high enough. Nevertheless, a reduction 
in the mean wind vector is possible if there is a change in direction with light winds; and 

 
 c) This is not the same method of calculation used in the past when electronic equipment for calculating 

vectors did not exist. A temporal integration was done on the modulus of instantaneous wind with 
recorders. 

 
3.3.1.3 It is also possible to calculate separately the mean wind speed using only the instantaneous speed by 
calculating the mean modulus of instantaneous wind vectors. This method has several advantages:  
 
 a) It does not require the direction, and a breakdown of the wind vane does not result in the absence of 

calculated speed parameters if there is a requirement to report wind speed without a direction and vice 
versa;  

 
 b) It is easier to implement; and 
 
 c) It is closer to calculation techniques used in the past. 
 
Its disadvantage is that it gives a mean wind vector that is different from the vector mean of instantaneous winds. 
 
3.3.1.4 ICAO and WMO have not yet provided recommendations on the calculation method, probably since both 
practices are used throughout the world and a vector calculation would cause problems in several areas. With modern 
systems, vector calculations are not a problem, especially since they are required for the mean direction. Differences in 
results between both calculations are minimal when there are few changes in wind direction but are greater when the wind 
direction shows great variability. If the speed is over 5 m/s (10 kt), there is marked discontinuity. If the speed is less than 
5 m/s (10 kt), the differences (in absolute values) between both methods remain minimal. 
 
 

3.3.2    Mean direction values 
 
3.3.2.1 Similarly, the calculation can be vector or scalar (direct mean of directions), but the scalar mean of directions 
poses a major disadvantage in relation to the discontinuity of directions between 350° and 10°. The mean of directions 
varying between 350° and 10°, however, must not be 180°. It is possible to avoid this problem by introducing a drift in the 
directions, for example by considering a direction of 370° rather than 10°, but applying such a drift that depends on 
effectively measured directions can be difficult and can cause errors under certain conditions. 
 
3.3.2.2 An example of an algorithm regarding wind direction (1) is given in Appendix A. 
 
3.3.2.3 As a general rule, it is recommended that a vector calculation be performed, using either of these two 
methods:  
 
 a) by calculating the mean wind vector and its direction; or 
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 b) by calculating the mean wind vector using the instantaneous vectors of a unit modulus and the direction 
equal to the measured direction. This method of calculation is somewhat simpler than calculating the 
actual mean wind vector. Unless there are significant variations in wind speed, it gives equivalent results, 
while significant variations in wind speed produce marked discontinuity. 

 
 

3.3.3    Calculating a mean value 
 
Whether the calculation is vector or scalar, the term “mean” should be understood as an arithmetic mean over the given 
time period. 
 
 

3.3.4    Calculating extreme values 
 
3.3.4.1 Annex 3 requires that extreme speed and direction values be calculated over a 3-second period. These 
values should be calculated using measurement samples available every 250 ms (millisecond); however, it is 
recommended that these values be calculated using measurement samples available at least every second. The 
calculation should be made as the primary samples become available (e.g. every 250 ms, or at least every second); it 
should not be made every 3 seconds over a 3-second period, since the calculation would then depend on the calculation 
time window for wind speed fluctuations, which can be faster than this 3-second period. 
 
3.3.4.2 It is also important for the instantaneous measurement used to be representative of the entire period 
separating two measurements. If this period is 500 ms, the measurement should be representative of the wind during 
these 500 ms. This is usually the case with rotating anemometers, whose measurement system counts the number of 
turns in a given period, which may not be the case for sensors with a faster pace of measurement.  
 
 

3.3.5    Calculating mean values over 2 and 10 minutes 
 
For local reports, the calculation period is 2 minutes. For METAR/SPECI, the calculation period is usually 10 minutes, but 
it can be less in cases of marked discontinuity. 
 
 

3.3.6    Marked discontinuity algorithm 
 
3.3.6.1 Annex 3 defines a marked discontinuity as follows: “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.” 
 
3.3.6.2 Examples of algorithms on marked wind discontinuity (2 and 3) are given in Appendix A. 
 
3.3.6.3 When a marked discontinuity is detected, the representative mean wind period (first 2 minutes, increased 
progressively to 10 minutes) must also be used to find the extreme speed and direction values. 
 
 

3.3.7    Minimum and maximum speeds 
 
3.3.7.1 Extreme wind speed values must be calculated using values that represent a 3-second period, over an 
adapted period (usually 10 minutes, but also between 2 and 10 minutes after a marked discontinuity). Extreme values can 
be calculated over successive 1-minute periods, then combined over the appropriate time period. 
 
3.3.7.2 Maximum speed is included in both local reports and METAR/SPECI if the difference between the maximum 
and mean speed over 10 minutes (or a lesser time period after a marked discontinuity) is above or equal to 5 m/s (10 kt), in 
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which case the minimum speed is then also included in local reports. It should be noted that a difference of 2.5 m/s (5 kt) 
between the maximum speed and the mean speed should be used when noise abatement procedures are applied in 
accordance with the Procedures for Air Navigation Services — Air Traffic Management (PANS-ATM, Doc 4444). 
 
3.3.7.3 Artificial gusts caused by jet efflux or wake vortices from aircraft may on occasion affect wind measurements. 
Measuring these artificial gusts should be avoided to the extent possible by appropriately siting the sensors (see 
discussion on the siting of sensors in 3.4.2). However, perfect siting of sensors may not be possible at many aerodromes. 
In the event that such artificial gusts cannot be avoided, they may be detected and, if necessary, removed in real time by 
an automated algorithm as a last resort. An example of such an algorithm on the detection and removal of artificial gusts (4) 
is given in Appendix A. 
 
 

3.3.8    Extreme wind directions 
 
3.3.8.1 The sector of variability in 3-second mean directions is limited by the two extreme direction values calculated 
in the preceding 10 minutes (time increment) and can be defined every minute using 3-second mean directions calculated 
as the data are received. These directions are placed in a direction histogram with a resolution of 10°. 
 
3.3.8.2 The sector can be found in two steps using the direction of the mean wind in the given 10 minutes. Step one 
looks for the first limit by scanning the histogram directions counter-clockwise. Step two looks for the second limit by 
scanning the histogram directions clockwise. In both steps, the desired limit is the direction of the histogram adjacent to a 
sector with two consecutive directions of zero value. If the occurrence of the condition that determines one or more limits is 
not met (sector of 360°), the sector is declared undetermined.  
 
3.3.8.3 This search is usually performed over a 10-minute period. After a marked discontinuity, however, the search 
period is lowered to 2 minutes and then increased progressively to 10 minutes. The wind direction is to be reported as 
variable if the wind direction varies in accordance with the criteria established in Annex 3. 
 
 
 

3.3.9    Reporting wind direction 
in local reports and METAR/SPECI 

 
Wind directions coded in local reports and METAR/SPECI are given as the true wind direction, i.e. in relation to True North. 
However, wind direction provided to pilots, such as via automatic terminal information service (ATIS), is reported as the 
magnetic wind direction. The difference between reporting true and magnetic wind direction depends upon the aerodrome 
location in relation to the magnetic North Pole. The difference is sometimes small compared to the 10° coding resolution, 
but it can reach up to 20° or 30° in higher latitude regions of the world, rising to as much as 180° at the magnetic poles. Any 
ambiguity about the significance of directions must therefore be avoided between the service providing the observations 
and the aeronautical user. It is especially important for the controller to avoid performing a mental conversion using a value 
displayed in relation to True North. Controllers, in providing wind direction to the pilot, are required to report the magnetic 
wind direction; therefore, the wind displays at the air traffic services (ATS) units should automatically make the conversion 
from true to magnetic wind directions. 
 
 
 

3.3.10    Changes in parameters 
 
3.3.10.1 Wind is a parameter that is very variable in time (gusts) and space. As a result, there are different exposure 
requirements for sensors used in METAR/SPECI and those used in local reports. Sensors for surface wind observations 
for METAR/SPECI should be sited to give representative indications of conditions along the whole runway (at aerodromes 
with one runway) or the runway complex (where there is more than one runway). However, sensors for local reports 
(provided to aircraft taking-off and landing) are to be sited to give the best practicable indication of conditions along the 
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runway (e.g. lift-off and touchdown zones). At aerodromes where topography or prevalent weather conditions cause 
significant differences in the surface wind at various sections of the runway, additional sensors should be installed. 
Sensors should not be sited close to obstacles that can affect measurements. Obstacles increase turbulence and can 
make wind direction more variable, leading to unnecessary reporting of wind variations, due to the change criterion of 60° 
in direction being exceeded artificially as a result of sensors being located close to obstacles. 
 
3.3.10.2 When there are gusts, wind speed can suddenly increase or decrease, which explains the importance of 
observing both the maximum and minimum speed values. How much the speed changes depends on weather conditions 
and on the roughness of the surrounding land; rough land produces greater changes. On average, the ratio of maximum 
wind to mean wind over 10 minutes is close to 1.5, and the ratio of minimum wind to mean wind is close to 0.7. 
 
3.3.10.3 High wind speed variability could make it tempting to use instantaneous wind, giving the impression that 
reality is being represented more accurately; this is a false impression and instantaneous wind should not be used 
(Annex 11, 4.3.6.1). 
 
 

3.3.11    Wind reporting at the touchdown zone (TDZ) with multiple anemometers 
 
3.3.11.1 Sensors for surface wind observations for local routine reports and local special reports should be sited to 
give the best practicable indication of conditions along the runway and TDZ. Additional sensors should be provided at 
aerodromes where topography or prevalent weather conditions cause significant differences in surface wind at various 
sections of the runway. 
 
3.3.11.2 With the presence of more than one anemometer within the same TDZ, there arises an issue concerning how 
to use the data from the various anemometers (based on an averaging period of two minutes) in the reporting of wind for 
the TDZ when the wind observations from these anemometers are significantly different, varying by, for example, more 
than ten per cent from each other. Based on discussions with the aviation users concerned, the following example to report 
the wind for a TDZ based on multiple anemometers was formulated taking into consideration the flight safety and users’ 
perspectives: 
 

 “when data from more than one anemometer are available at the same TDZ, only a single set of mean 
wind speed, mean wind direction and gust is to be reported to the users based on the readings from the multiple 
anemometers. The single set is taken as the maximum of the mean wind speeds from the anemometers, the 
corresponding mean wind direction of the anemometer recording the maximum mean wind speed, and the 
maximum of the gusts from the anemometers.” 

 
3.3.11.3 It is noted that, given the proposed approach above, the anemometer used for reporting the mean wind 
speed and direction and the one used for reporting the gust for the TDZ concerned could be different. This is because the 
anemometer further away from buildings may record a higher value of the mean wind speed owing to a reduced shelter, 
but the anemometer closer to buildings may record a higher gust owing to the proximity to the turbulence flow associated 
with the buildings. 
 
 
 

3.4    SOURCES OF ERROR AND MAINTENANCE 
 
 

3.4.1    Sensors 
 
3.4.1.1 Bearings on mechanical sensors can wear down, increasing the starting threshold. Such an increase can 
cause problems during light winds, but light wind speeds do not affect operations. For greater wind speeds, an increase in 
the starting threshold does not cause problems, since the torque exerted by the wind on cups or a propeller is proportional 
to the squared speed, so it quickly and greatly exceeds the resistance corresponding to the starting threshold: if the 
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threshold is 2 m/s (4 kt), for a speed of 10 m/s (20 kt), the torque will be 25 times stronger. Nevertheless, wear can 
eventually lead to a blocking of the anemometer or wind vane. 
 
3.4.1.2 One way to monitor the condition of bearings is to check the starting threshold. This can be done in a 
laboratory, making it necessary to change the on-site sensor. A simple technique can be used to monitor bearings: 
sheltered from the wind (in a vehicle or building), a pulse is given to the anemometer and the amount of time the rotation 
stops is measured. If the bearings are worn down, they will stop rotating for a shorter time than those of a sensor in good 
condition. The minimum amount of time required for the bearings to be considered in good condition depends on the type 
of anemometer. This method is simple and dependable and can also be used for a wind vane, by replacing the flat surface 
with cups (to limit aerodynamic braking and increase the inertia of the axis of rotation). 
 
3.4.1.3 Another significant source of error with mechanical sensors is the accumulation of freezing or frozen 
precipitation on the moving parts. If wet snow clings to the surface of the rotating cups, a marked reduction in wind speed 
will be reported. Such conditions may also induce wind direction errors by greatly increasing the mass of the vane, 
reducing its sensitivity to changes. Similarly, freezing precipitation may disable both the wind speed and wind direction by 
immobilizing the moving parts. Some methods that have been employed to offset this include heating of various 
components of the instrument and the suppression or flagging of data when errors are likely or suspected. 
 
3.4.1.4 Static sensors can be monitored in a zero wind chamber (in which the sensors are sometimes packaged), 
available through the sensor manufacturers’ catalogues. 
 
 

3.4.2    Siting of sensors 
 
3.4.2.1 Anemometers should be sited to provide representative wind measurements at an aerodrome. Guidance on 
siting of anemometers can be found in: 
 
 a) Manual of Aeronautical Meteorological Practice (Doc 8896), Appendix 2; 
 
 b) Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8), Part I, Chapter 5; and 
 
 c) Guide on Meteorological Observing and Information Distribution Systems for Aviation Weather Services 

(WMO-No. 731), Chapter 2. 
 
3.4.2.2 In siting an anemometer within an aerodrome, consideration of obstacle clearance rules should be taken into 
account (see 3.6). 
 
3.4.2.3 The ICAO recommendation for the measurement of height (approximately 10 m) is a compromise between 
being high enough to avoid surface effects (such as friction) and an installation height that is practical and safe in the 
aerodrome environment. It is very important to install a sensor in the clearest location possible. As a minimum, it is 
recommended that any wind-measuring instrument be installed at a distance equal to at least 10 times the height of 
surrounding obstacles. 
 
3.4.2.4 Sensors must never be installed on the roof of a building, such as a control tower, because the building itself 
affects the wind flow, which is accelerated at roof level or at the top of the building. For a sensor installed 2 or 3 m above a 
control tower, speed can by overestimated by 30 per cent. The overestimate will depend on the wind direction and the 
relative position of the sensor in relation to the edge and shape of the roof. 
 
3.4.2.5 Whilst wind sensors should be located close to the runway(s) to achieve representative wind measurement, 
every effort should be made to site the sensors to minimize the effect from artificial gusts, e.g. due to jet efflux or wake 
vortices (see 3.3.7.3). 
 
 

Copyright International Civil Aviation Organization 
Provided by IHS Markit under license with ICAO Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ICAO 9837 AMD 2 2017

http://www.avadocuments.com/doc/icao-9837-amd-2-2017
http://www.avadocuments.com/doc/icao-9837-amd-2-2017


 
 
 
 
 

4-1 

Chapter 4 
 

VISIBILITY 
 
 
 

4.1    INTRODUCTION 
 
4.1.1 Visibility is a crucial parameter for aeronautical operations. Low visibility below the approved minimum 
aircraft and flight crew certification can prevent aircraft from utilizing a runway. Visual aids (markings) and landing and 
take-off instruments are specifically set up to limit these operational restrictions. 
 
4.1.2 The definition of visibility for aeronautical purposes is: 
 

“Visibility for aeronautical purposes is the greater of: 
 
 a) the greatest distance at which a black object of suitable dimensions, situated near the ground, can 

be seen and recognized when observed against a bright background; 
 
 b) the greatest distance at which lights in the vicinity of 1 000 candelas can be seen and identified 

against an unlit background. 
 
  Note.—The two distances have different values in air of a given extinction coefficient, and the latter 

b) varies with the background illumination. The former a) is represented by the meteorological optical 
range (MOR).” 

 
4.1.3 Visibility in a METAR/SPECI must be representative of the aerodrome, which is a wide area over which 
significant changes in visibility can take place, so it was necessary to find a synthetic way of describing these changes. 
Amendment 73 to Annex 3 introduced “prevailing visibility” (Chapter 2 refers). 
 
4.1.4 The Manual of Runway Visual Range Observing and Reporting Practices (Doc 9328) describes the 
atmospheric phenomena that reduce visibility, the different measurement instruments and algorithms; these will not be 
covered in detail here.  
 
4.1.5 The distinctive characteristics of automatic visibility observations are linked to the possible spatial changes in 
visibility. 
 
4.1.6 For aeronautical purposes, the measurement range for visibility is from 25 m to 10 km. Values greater than or 
equal to 10 km are indicated as 10 km. A sensor must therefore be able to measure values above 10 km or indicate if the 
measurement is greater than or equal to 10 km. 
 
4.1.7 The lower limit is actually linked to the resolution of 50 m required in reports. Measurement instruments often 
have a resolution smaller than 50 m in low values. Annex 3 specifies that visibility values should be rounded down to the 
nearest reporting step which means that a visibility value of 45 m will be reported as 0 m. Thus, any measurement of 
visibility below 50 m should be encoded as 0 m, whilst any visibility measurement between 50 m and 100 m should be 
encoded as 50 m. 
 
 

4.2    MEASUREMENT METHODS 
 
4.2.1 Forward-scatter meters are suitable for evaluating the visibility measurement range. 
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4.2.2 Backward-scatter meters, which are generally more sensitive to the types of scattering particles (fog, dust, 
sand, rain and snow), should be avoided, except when they are able to identify these particles and take them into account. 
 
4.2.3 A transmissometer has a measurement range linked to its base (distance between the transmitter and 
receiver). This base is adapted to the RVR range (50 to 1 500 or 2 000 m), which is too short to measure visibilities up to 
10 km. However, there are double-base transmissometers that make it possible to cover a greater range of measurement. 
 
4.2.4 There are also prototype systems that use a camera and automatically analyse an image by recognizing (or 
not recognizing) predefined marks. The advantage of this technique is that it could resemble a human observation and 
possibly provide an overview, but it would have the disadvantage of referring to a reference point. Continuous functioning 
in widespread luminance ranges is a difficult matter when trying to avoid sun glare. At night, only the luminous marks can 
be used, so they must exist. At present, no such validated systems are used. 
 
4.2.5 Not all sensors available on the market perform equally accurately; in fact, there may be significant 
differences in performance, especially during precipitation. Doc 9328, Chapter 9, describes one method used to test 
visibility measurement sensors.  
 
4.2.6 Calculating aeronautical visibility also requires the background luminance, measured by a background 
luminance sensor. Doc 9328, 9.1.5, describes the sensor needed to calculate the RVR. If it exists, it is possible to use the 
same sensor to calculate visibility. If an RVR system is not installed at the aerodrome, a dedicated background luminance 
sensor must be installed. It is often associated with a sensor (scatter meter) in order to use its electrical supply, often its 
support and sometimes its electronic components. Note that sensors now used for automatic visibility observations, as 
defined in Annex 3, also provide the RVR calculation parameters.  
 
4.2.7 When the background luminance sensor is used to calculate visibility, it must be placed so as to avoid glare 
from direct light (especially from runway lights) and the sun. Under these circumstances, a single luminance measurement 
can be used for all visibility points measured by instruments. Nevertheless, in cases of multiple visibility measurements, it 
is recommended that a second background luminance sensor be installed to replace the first one in case it breaks down. 
 
4.2.8 The number of visibility sensors to be used and their spatial distribution depend on the visibility 
characteristics of the aerodrome under consideration. This should be subject to research on climatological and local 
factors. When multiple sensors are used on an aerodrome, in practice, each sensor should be assigned to a sector/area of 
the aerodrome so that minimum and fluctuating visibility can be reported. The number of sensors to be used and the 
adequacy of the spatial distribution should be agreed between the meteorological authority, the appropriate ATS authority, 
the operators and others concerned. 
 
 

4.3    ALGORITHMS AND REPORTING 
 
 Note.― Whilst acknowledging that all specified elements of local routine reports, local special reports, METAR 
and SPECI are required to be reported, in the event of a temporary failure of a fully automated observing system/sensor 
which renders the reporting of the visibility impossible, the group in which the visibility would have been encoded in the 
report is to be replaced by an appropriate number of solidi. This practice is in keeping with the Manual on Codes — 
International Codes, Volume I.1: Part A — Alphanumeric Codes (WMO–No. 306). 
 
 

4.3.1    General 
 
4.3.1.1 Aeronautical visibility calculations are based on the laws of Koschmieder (contrast visibility) and Allard 
(visibility from light sources). 
 
4.3.1.2 Calculation methods and formulas are detailed in Doc 9328 and apply to a range of 20 m to 10 km, with an 
intensity value set at 1 000 candelas. The calculation is more straightforward than the RVR calculation, which must take 
into account multiple luminous intensities (lights along the edge and on the centre line of the runway) and transition areas 
related to the directivity of lights and the loss of luminous efficacy outside the optimal axis. 
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Chapter 5 
 

RUNWAY VISUAL RANGE 
 
 
 

5.1    INTRODUCTION 
 
5.1.1 Doc 9328 covers all aspects related to RVR. These elements will not be dealt with here. 
 
5.1.2 Annex 3 stipulates that scatter meters can be used to measure the extinction coefficient used to calculate 
RVR. Contrary to most transmissometers, a scatter meter can also cover the visibility measurement range. It is therefore 
natural and recommended to use the measurements from a scatter meter to calculate both RVR and visibility. This of 
course requires that the scatter meter be installed according to the Standards and Recommended Practices of Annex 3.  
 
 
 

5.2    REPORTING IN METAR/SPECI 
 
 Note.― Whilst acknowledging that all specified elements of local routine reports, local special reports, 
METAR and SPECI are required to be reported, in the event of a temporary failure of a fully automated observing 
system/sensor which renders the reporting of the runway visual range impossible, the group in which the runway visual 
range would have been encoded in the report is to be replaced by an appropriate number of solidi. This practice is in 
keeping with the Manual on Codes — International Codes, Volume I.1: Part A — Alphanumeric Codes (WMO–No. 306). 
 
When RVR is coded in a METAR/SPECI, Annex 3 recommends including only the value or values representative of the 
touchdown zone, that is, the landing threshold of the runway in use. Since the airport authority and not the meteorological 
service determines which runways are in use, the meteorological service must be made aware of which landing thresholds 
are in use. In a system that is fully automatic (or functioning during a period in fully automatic mode), the system does not 
know which threshold or thresholds are in use. In such cases, the RVR for up to four instrumented thresholds is reported in 
METAR/SPECI when conditions requiring RVR data are met (visibility or RVR below 1 500 m). 
 
 
 
 

___________________ 
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