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Abbreviation Description 

ACMA Australian Communications and Media Authority 

AsA Airservices Australia (Airservices) 

ATS Air Traffic Services 

AWS Automatic Weather Station 

Bureau Australian Bureau of Meteorology 

CAR Civil Aviation Regulation 

CASA Civil Aviation Safety Authority 

Director The Director of Meteorology 

ICAO International Civil Aviation Organization 

METAR Meteorological Aerodrome Report 

Meteorological 
Authority 

The authority providing or arranging for the provision of meteorological 
service for international air navigation on behalf of a Contracting State. 
In Australia, the designated Meteorological Authority is the Bureau of 
Meteorology. 

Meteorological 
Authority Office 

The office responsible for coordinating requests for authority to provide 
a meteorological service for international air navigation on behalf of a 
Contracting State.  

OLS Obstacle Limitation Surface 

RVR Runway Visual range 

SPECI Special Meteorological Aerodrome Report 

WMO World Meteorological Organization 
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1.1 The purpose of this document is to provide details on Automatic Weather Station (AWS) 
equipment and instrumentation siting requirements for organisations seeking authorisation to 
provide a meteorological service for aviation.  
 
1.2 Civil Aviation Regulation 1988, Regulation 120 (CAR120) states:1  
 

120 Weather reports not to be used if not made with authority  
 
(1) The operator or pilot in command of an aircraft must not use weather reports of actual or 
forecasted meteorological conditions in the planning, conduct and control of a flight if the 
meteorological observations, forecasts or reports were not made with the authority of:  
 

(a) the Director of Meteorology; or  
(b) a person approved for the purpose by CASA.  
 

Penalty: 5 penalty units.  
 
(2) An offence against subregulation (1) is an offence of strict liability.  
Note For strict liability, see section 6.1 of the Criminal Code.  

 
1.3 In order for the Director to make assessment of the application for authorisation of 
meteorological observing system(s) it is required that the interested party(s) provide documentation 
highlighting the intention of the proposed system(s), operational system procedures and processes 
that will be used as well as any other supporting material.  
 
1.4 At many locations, observations are made by use of fully automatic observing equipment. 
The equipment normally forms part of an integrated automatic system, with displays at local 
aeronautical meteorological station(s), meteorological office(s), briefing facilities and ATS units. In 
some installations, the AWS allows for the manual input of meteorological elements which the 
equipment is not capable of observing. This data is provided for take-off and landing, en-route 
navigation, flight performance and as an aid to assist in forecasting. 
 
1.5 High-quality and timely meteorological observations and reports for international air 
navigation are the foundation upon which an effective aeronautical meteorological service is based 
and of direct consequence to the safe and economic conduct of aviation operations. To the extent 
practicable, aerodrome observations are made at locations considered to be suitable for 
representative measurements of elements affecting aircraft during take-off and landing operations. 
 
1.6 Details in respect of these locations are given in ICAO Doc 8896 – Manual of Aeronautical 
Meteorological Practice, Appendix 2, (ICAO,2010) and the aeronautical requirements for the 
operationally desirable accuracy of meteorological observations are given in Annex 3, 
Meteorological Service for International Air Navigation, Attachment A. (ICAO, 2013). 

                                                
 
1 CAR120 (CASR, 1988) 

1 Introduction 
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2.1 Special care is necessary in selecting appropriate sites for making observations, or for the 
installation of instruments at aeronautical meteorological stations, to ensure that the values are 
representative of the conditions at or near the aerodrome. At all aerodromes, the sites should be 
such that the measured values of the various meteorological parameters are representative of the 
aerodrome itself.2 
 
2.2 All instrumentation at an airport shall be sited so as not to encroach upon the obstacle 
limitation surfaces (OLS) or obstruction free zones. Anticipated or planned infrastructure changes to 
the area should also be considered when selecting a site for exposure of meteorological 
instrumentation. Civil Aviation Safety Authority (CASA, 2012) Manual of Standards 139 – 
Aerodromes, Chapter 7 provides more details on Obstacle Limitation Surfaces. (Attachment 1 
shows the Obstacle Limitation Surfaces as specified by ICAO).3 
 
2.3 For instrument enclosures at airports, the minimum distance between turning areas and 
aprons, runways and taxiways, used by aircraft and the edge of the enclosure is as follows: 
 
 Turing areas and aprons  80m 
 
 Runways    60m 
 
 Taxiways    30m4 
 
2.4 Apart from siting requirements already mentioned, specific requirements that should be 
considered include: 
 

 The nature of the soil or rock must permit relatively inexpensive installation of the 
system and all its components including any necessary protective fencing.5 

 The availability of electricity, including the need for uninterruptable power supplies, 
voltage stabilisers and line conditioners, or battery back-up. 

 The availability of appropriate telecommunications facilities. 
 Access to the site for calibration, maintenance and inspection purposes. 
 Security of the site.6 

 
2.5 The anemometer of the AWS should meet the siting and exposure requirements mentioned 

in the anemometer section (section 5) of this document. The installation requirements of the 
components of the AWS will vary with the type of AWS. 

                                                
 
2 WMO-No.8 (WMO, 2010), Part 2: Observing Systems, Chapter 2, 2.1.3   
3 ICAO Doc 9837 (ICAO, 2011, pg 3-9 
4 Observations Specification 2013.1, (BoM, 1997), 3.1.3 
5 WMO-No.8 (WMO, 2010), Part 1, Chapter 1, 1.3.3.1 (a) 
6 Observations Specification 2013.1, (BoM, 1997), 3.2.1 

2 General sensor siting requirements 
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3.1 Instruments used to measure meteorological parameters are generally co-located within an 
instrument enclosure which may contain a variety of instruments. A standard instrument enclosure 
is a 16 metre by 16 metre square enclosure in the middle of a 30 metre by 30 metre square buffer 
zone aligned in the true North – South direction.7 The selection of the site must cater for the 
exposure requirements of the most sensitive instrument to be installed in the enclosure and the 
primary purpose(s) of the installation. 
 
3.2 The enclosure area is to be level, clearly defined and covered with as much of the natural 
vegetation of the area which should be maintained to a height of no more than 50 millimetres. The 
enclosure area should not be artificially watered. Outdoor instruments should be installed on a level 
piece of ground covered with short grass or a surface representative of the locality, and surrounded 
by open fencing or palings to exclude unauthorized persons.8  
 
3.3 Instrument enclosure areas should NOT be top dressed with any material that is inconsistent 
with the surrounding surface type. This includes the use of weed mat to prevent the growth of 
weeds in the instrument area or the use of herbicides and weed sprays. 
 
3.4 Concrete or asphalt walkways should be kept to a minimum, only being installed where the 
surface is likely to be rendered impassable or unsafe in wet conditions, and in any case be no wider 
than 0.5 metres. 
 
3.5 The 30m x 30m buffer area around the enclosure must also be covered by the natural 
vegetation or ground cover of the region and should be maintained to approximately 0.5 metres in 
height. As a general guide, the distance of any obstruction less than 15 metres in height and of an 
isolated nature (Eg – a single mast/post/tree) from any point in the enclosure is to be at least 4 
times the height of each obstruction away from the enclosure. This criterion also applies to the AWS 
electronics box. 
 
3.6 For obstructions of height greater than 15 metres or of a more general nature, (Eg – 
sheds/buildings) the distance to the enclosure will need to be increased (up to 10 times the height of 
the obstructions if they cover more than 45° of azimuth). Isolated thin masts closer to the enclosure 
may be acceptable, particularly if they do not obstruct direct solar radiation from falling on the 
enclosure, and lie down wind of the prevailing winds to mitigate the risk of producing rain shadows.9 
 

 

 

                                                
 
7 Observations Specification 2013.1, (BoM,1997), Attachment 3,pg 81 
8 WMO-No.8 (WMO,2010),1.3.3.1(a) 
9 Observations Specification 2013.1, (BoM,1997), 3.4 

3 Instrument enclosures 
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4.1 Observations of the following meteorological parameters and associated recorded data are 
required at airports. The following meteorological parameters are to be derived from an AWS and/or 
Runway Visual Range (RVR) system. 
 

 Wind, speed and direction and gusts at 10m above ground level 
 Air temperature,  
 Dew-point temperature and/or humidity 
 Barometric Air pressure 
 Visibility 
 Present weather 
 Thunderstorm (lightning detection) 
 Cloud height and amount 
 Vertical visibility 
 Rainfall* 
 Runway Visual Range (RVR)# 

 
(* Rainfall reporting is an Australian requirement) 
(# RVR is only required at CAT II or III airports)10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
 
10 Annex 3 (ICAO,2013) - 4.6.3 

4 Meteorological parameters 
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5.1 Anemometer Siting 

5.1.1 Wind measurements in support of aerodrome operations are carried out using 
anemometers. Anemometers should be sited to provide representative wind measurements at an 
aerodrome. Guidance on siting of anemometers can be found in: 
 
 ICAO Doc 8896 (ICAO,2011), Manual of Aeronautical Meteorological Practice ,Appendix 2; 
 ICAO Doc 9837 (ICAO,2011), Manual on Automatic Meteorological Observing Systems at 

Aerodromes, Chapter 3 
 WMO-No. 8 - Guide to Meteorological Instruments and Methods of Observation, Part I, 

Chapter 5;  
 WMO-No. 731 - Guide on Meteorological Observing and Information Distribution Systems for 

Aviation Weather Services, Chapter 2. 
 Bureau of Meteorology, Observations Specification 2013.1 (1997), Chapt 3, 3.5 and A3. 
 
5.1.2 In siting an anemometer within an aerodrome, consideration of obstacle clearance rules 
should be taken into account. In most instances, an anemometer is required to provide a wind 
reading which is representative of a relatively large area, such as an entire airport. For these 
applications, anemometers should be exposed over level terrain at a standard height of 10 metres 
above the mean ground level at locations completely free of all obstructions to the air flow.11 The 
ICAO and WMO recommendation for the measurement height (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.12 
 
5.1.2 WMO stipulates that anemometers must be sited in open terrain, where open terrain is 
defined as an area where the minimum distance between the anemometer and any obstructions is 
ten times the height of the obstruction (1:10)13, with optimum exposure achieved with an obstruction 
free slope of 1:30.14  
 
5.1.3 For isolated obstructions or for lone large obstacles, such as isolated rounded trees and 
towers, the effects of each of these must be considered when siting an anemometer. Where an 
obstruction is much wider than it is high, the height is the dominant dimension for assessing the 
wind effects. The clearance for thin obstructions is 30 times their half-width.15 
 
5.1.4 For anemometers installed at the standard height of 10 metres, the minimum separation 
between the anemometer and obstructions is indicated in Table 1.16  
 

                                                
 
11 ICAO 8896,(ICAO,2011), Appendix 2, 5.5.1 
12 ICAO Doc 9837,(ICAO, 2011), 3.4.2.3 
13 WMO-No.8,(WMO,2010), Part 1, Chapter 5, 5.9.2 
14 Observations Specification 2013.1, (BoM, 1997), Attachment 1, A3.5 
15 Observations Specification 2013.1, (BoM, 1997), Attachment 1 A3.5.2.2.4 
16 Observations Specification 2013.1, (BoM, 1997), pg 29,30 3.5.2.9 

5 Anemometers  
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Obstruction height (h) Factor Min distance to Anemometer 
4.0m x 10h 40m 
6.0m x 10h 60m 
7.0m x 10h 70m 
8.0m x 20h 160m 
9.0m x 28h 250m 
10.0m x 30h 300m 

 
Table 1. Minimum Anemometer - Obstruction Distances.17 

 
5.1.5 Meteorological instruments can obviously not be located on the runway, and it is important to 
follow the obstacle clearance rules stated in, ICAO Doc 8896 - Manual of Aeronautical 
Meteorological Practice, Appendix 2.3, and ICAO Doc 9137 - Airport Services Manual, Part 6. In 
particular, anemometer masts normally should be sited outside runway strips and should not 
infringe the transitional slope. Where it is necessary to locate them within the strip, the mast should 
be frangible, lighted and the site should only be as close to the runway as is absolutely essential. 
Unless there are exceptional local circumstances, anemometer masts should not infringe the 
obstacle free zone (OFZ). If the latter is necessary, then the mast must be frangible, lighted and 
preferably shielded by an existing essential navigation aid.18 
 
5.1.6 The minimum distance of a 10m frangible mast in relation to the runway centre line 
recommended by ICAO is 90 m. The mast must be placed in this zone only if absolutely necessary; 
in most circumstances, a 10m mast should be at least 220 m from the runway centre line. These 
criteria are shown in more detail in Attachment 1.19 (Advice should be sought from CASA for details 
of anemometer installations with regard to Obstacle Limitation Surfaces at Aerodromes within 
Australia. CASA Manual of Standards Part – 139, Vol 2, Chapt 11 provides more detail.) 
 
5.1.7 The following clearances are specified for anemometers at airports. These clearances are to 

minimise the effects of jet and prop blast from taxiing aircraft and turbulence generated by 
aircraft wings during take-off.20 

 
 

 
 
 
Table 2.  Anemometer clearances on airports.21 

 

                                                
 
17 Observations Specification 2013.1, (BoM, 1997), Table 3.5.2.2, pg 30 
18 ICAO Doc 8896 (ICAO, 2011), Appendix 2, part 6. 
19 ICAO Doc 9837 (ICAO, 2011), 3.6.1 
20 Observations Specification 2013.1, (BoM, 1997), 3.5.8.1, pg 33 
21 Observations Specification 2013.1, (BoM, 1997), Attachment 1, A3.5.2.3.1  

Turning areas and aprons 150m 
Runways 120m 
Taxiways 75m  
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5.1.8 Anemometers 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 be overestimated by 30 
per cent. However, this will depend on the wind direction and the relative position of the sensor in 
relation to the edge and shape of the roof.22 
 
5.1.9 The tower used to mount the wind sensor is not considered an obstruction to the sensor 
collection system but, with the exception of the temperature, dew point, and pressure sensors, it 
should be at least 3 metres away from all other meteorological sensors. Sensors should be located 
as far as practicable from any source likely to affect the quality of the data. 

5.2 Anemometer Orientation 

5.2.1 A wind measurement sensor must be oriented to True North to indicate the direction 
correctly. The sensor’s design plays a part in determining how easily it can be oriented north. The 
stability of the fastener must also be checked to keep the sensor from rotating over time. 
 
5.2.2 For the sensors to be accessible, they are typically installed on a pivoting mast.  Where 
possible and for convenience of checking the orientation, the mast should be installed so it drops in 
a north/south alignment. Alignment of the anemometer can be checked using a magnetic compass 
with the location specific magnetic variation correction applied.23 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
 
22 ICAO Doc 9837 (ICAO, 2011), 3.4.2.4 
23 ICAO Doc 9837 (ICAO, 2011), 3.4.3.1 



MA.8a Meteorological Observations and Reports 
 Instrument Siting Requirements  

Version 2.0 

Uncontrolled when printed 8 

6.1 General 

6.1.1 The air and dew-point temperatures must be representative of all the runways although only 
a single value for each parameter is used for the production of a METAR message for an 
aerodrome. Consequently, the measurements must be taken in an area considered representative 
of the aerodrome that is not subject to specific fluctuations due to the surrounding environment. 
Care should be taken to avoid areas where local factors could lead to measurements that are not 
adequately representative of the aerodrome, e.g. proximity to buildings and areas subject to jet 
blast. Beyond local effects, spatial variability is generally minor and does not justify taking multiple 
measurements.  

6.2 Instrument Shelters 

6.2.1 Measurements of air and dew-point temperature must be taken in an open and naturally 
ventilated area and the sensors must be installed in a standard or approved instrument shelter or 
screen.24 
  
6.2.2 The design of the shelter has a marked influence on the readings and accuracy of the 
thermometers installed within the shelter. Information on preferred shelters can be found by 
contacting the Bureau. The base of the shelter shall be 1.1 metres above the level of the 
surrounding ground. If the screen mounting post is to be fastened to a concrete base the concrete 
must be 41cm below ground level to prevent the transference of heat from the concrete to the 
instruments in the screen. 
 
6.2.3 If a shelter is required at locations where no instrument enclosure is to be provided, it must 
be installed in an area that is level and covered with either the natural vegetation of the area or 
unwatered grass which needs to be kept trimmed to a few centimetres in height. The site should not 
be in a hollow or on a steep slope. 
 
6.2.4 The shelter should be freely exposed to the sun and wind, and not shielded by or close to 
trees, buildings, fences, walls or other obstructions. It should also not be close to extensive areas of 
concrete, asphalt, rock or other surfaces (unless that surface is part of the natural environment) 
which may locally alter the air temperature at the site. In areas where these surfaces are 
unavoidable, a minimum clearance of 5 times the width of the unrepresentative surface is required. 
Free flow of air through the shelter is required and the screen and stand should be constructed of 
sturdy materials. 
 
6.2.5 For instrument shelters, the shelter shall be oriented such that the Sun does not shine on the 
thermometers when the door is opened. In Australia the screen is orientated true north-south with 
the door opening on the southern side of the shelter. Shelters shall not be installed on the tops of 

                                                
 
24 ICAO Doc 9837 (ICAO, 2011), 8.1 

6 Air Temperature and Dew-Point Temperature 
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roofs, or near the exhausts or heat exchangers of such equipment as air conditioners, refrigerators 
and the like. 25 

6.3 Air and Dew-point temperatures 

6.3.1 Measurements of air and dew-point temperature must be taken in a location deemed 
representative of the aerodrome. The measurements must be taken in an open and naturally 
ventilated area and the sensors must be protected by a shelter or screen. Care should be taken to 
avoid areas where local factors could lead to measurements that are not adequately representative 
of the aerodrome, e.g. proximity to buildings, trees and areas subject to jet blast.26  
 
6.3.2 Air and dew-point temperature measurements are taken within a meteorological enclosure 
when one is available. The bulbs of the thermometers and/or the electrical transducers in shelters of 
the Instrument shelter type should be at a height of approx 1.2 metres above ground level which is 
consistent with the range of height values specified by WMO of 1.2 m to 2 m. 
 
6.3.2 It is important to maintain a height of at least 1.2 m, as the temperature gradient in relation to 
height increases in closer proximity to the ground. This could lead to measurements that are not 
adequately representative of the air temperature.27 
 
6.3.3 The best site for temperature measurement is over open, level ground, giving free exposure 
of the ground to sun and wind. Sites on steep slopes or in hollows are subject to exceptional 
conditions and should be avoided. The ground cover beneath the screen should be grass, or at 
places where grass does not grow, the natural surface of the environment of the runway.28 
 
 
 
 
 
 

                                                
 
25 Observations Specification 2013.1, (BoM, 1997),3.6 
26 ICAO Doc 9837 (ICAO, 2011), 8.4.1 
27 ICAO Doc 9837 (ICAO, 2011), 8.4.2 
28 WMO-No.731 (WMO, 1990), 2.2.7.3.2 
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7.1 The pressure measured for aeronautical purposes should represent the static pressure of 
the atmosphere at the aerodrome level.29  The value of the pressure measured at aerodrome level 
(QFF) is used to calculate QNH, the pressure reduced to mean sea level (MSL) using the ICAO 
standard profile of the atmosphere, and QFE, the pressure reduced to an official aerodrome 
altitude.30 
 
7.2 The barometer elevation needs to be surveyed to an accuracy of 10 cm, and be referenced 
to both the aerodrome reference point (for airport installations) and the Australian National Geodetic 
Grid.  
 
7.3 Barometers located at an AWS should be located within the instrument enclosure (described 
in Part 3 of this document) and be easily accessible. 
 
7.4 A barometer will not give a true reading of static pressure if it is subject to the influences of 
gusty winds. The readings will fluctuate with wind speed and direction and the magnitude of the 
fluctuations. The amount of fluctuation will also depend upon the geometry of the building and its 
openings in relation to the direction of the wind. 
 
7.5 It may be necessary to relocate the barometer to a more sheltered location if this becomes a 
serious problem, or to fit a static head to the barometer. A similar problem will arise if the barometer 
is installed in an air-conditioned room. Therefore barometers must not be installed in "sealed" 
buildings, where the air pressure inside the building is liable to be different to that outside.31 
 
 
 
 
 
 

 

 

                                                
 
29 WMO-No.731 (WMO, 1990), 2.2.9.3.1 
30 ICAO Doc 9837 (ICAO, 2011), 9.1 
31 WMO-No.731 (WMO, 1990), 2.2.9.3.2 

7 Barometric Air Pressure 



MA.8a Meteorological Observations and Reports 
 Instrument Siting Requirements  

Version 2.0 

Uncontrolled when printed 11 

8.1 Visibility is a critical parameter for aeronautical operations and visibility observations must be 
representative of the aerodrome. Visibility observations made for reports disseminated beyond the 
aerodrome should be representative of conditions pertaining to the aerodrome and its immediate 
vicinity. Where utilised, automated measurements of atmospheric visibility are performed by forward 
scatter and back scatter sensors.  
 
8.2 Visibility observations made for reports for take-off and landing and disseminated only within 
the aerodrome should be representative of the touchdown zone of the runway, remembering that 
this area may be several kilometres from the observing station.32 
 
8.3 Sensors should be installed in the area that is most representative of the operating area of 
the aerodrome. Such locations must also respect the manufacturer’s clearance rules and, most 
importantly, must not be too close to buildings. Ease of access for sensor maintenance and 
connection to the acquisition system will also be factors in the choice of location of the instrument.  
 
8.4 Whilst it is imperative that the site selected for such a device is close to aerodrome 
reference point33, every effort should be made to avoid areas such as fog prone hollows if they are 
not of meteorological significance to aviation operations. Notwithstanding this point, if there is an 
area of the aerodrome that is particularly subject to unfavourable visibility conditions, such as a area 
prone to advection fog, it is recommended that a sensor be installed in that area34 
 
8.5 When instrumented systems are used for the measurement of visibility, the visibility should 
be measured at a height of approximately 2.5m above the runway.35 
 
8.6 Instruments used to measure visibility should be installed in such a way that the Sun is not in 
the optical field of the detector at any time of the day.36 

 

 

 

 

 

 

                                                
 
32 WMO-No.731 (WMO, 1990), 2.2.3 
33 Annex 3 (ICAO, 2013), 1.1 Definitions 
34 ICAO Doc 9837 (ICAO, 2011), 4.6.1 
35 Annex 3 (ICAO, 2013), 4.2.1.1 
36 WMO-No.731 (WMO, 1990), 2.2.3.3.2 

8 Visibility 
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9.1 Present weather must be observed in both local reports and METAR/SPECI, and it is 
mandated that, as a minimum, precipitation, freezing precipitation (including intensity thereof), fog, 
freezing fog and thunderstorms (including thunderstorms in the vicinity) be identified.37 
 
9.2 Present weather and/or visibility sensors are typically installed at a height greater than 2 m.38  
ICAO Annex 3 specifies that present weather information should be representative of conditions at 
the aerodrome and, for certain specified present weather phenomena, in its vicinity.* 39 
 
9.2 In the case of automatic observations, it is acceptable for an observation to be made at a 
single point, chosen as the most representative of the aerodrome and/or usually located to provide 
easy access for installation, maintenance and data transmission, such as the meteorological 
enclosure. For information on fog and mist, the automatic system must use all sensors available at 
the aerodrome.40 
 
* ICAO Annex 3 defines vicinity as: 
 
 “Between approximately 8 and 16 km of the aerodrome reference point and 
used only in METAR and SPECI with present weather in accordance with 
the template shown in Table A3-2 when not reported under 4.4.2.6”. 

 

 

 

 

                                                
 
37 Annex 3 (ICAO, 2013), Chapt 4, 4.5.4.1 
38 ICAO Doc 9837  (ICAO, 2011), 6.4.14 
39 Annex 3 (ICAO, 2013), Appendix 3, 4.4.2.7 
40 ICAO Doc 9837 (ICAO, 2011), 6.7 

9 Present Weather  
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10.1 Systems for locating thunderstorms based on the detection of the low frequency 
electromagnetic radiation from lightning have been developed in recent years. These systems 
measure the time taken for the signal to arrive (time-of-arrival) and/or the direction from which it 
comes. Also, some systems analyse the characteristics of each radio impulse to identify cloud-to 
ground lightning strokes. 
 
10.2 There are two principal concerns governing the siting of antennas for lightning detection 
systems.  One is the area which is to be covered and the other is the possibility of errors introduced 
by structures or terrain in the immediate vicinity of an antenna.  In general,  the  time-of-arrival  
system is apparently  less  susceptible  to  errors  of  this  type.  However, either system will provide 
sufficiently accurate information, especially over a relatively small area such as 100 kilometres 
around an aerodrome.  In order to cover such an area, the antennas would be placed around the 
aerodrome at distances of about 40–50 kilometres of the aerodrome centre. Specific siting 
information should be obtained from the manufacturer.41 

 

                                                
 
41 WMO-No.8 (WMO, 2010), 3.4.3 

10 Thunderstorm detection 
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11.1 The cloud amount, the cloud type, and height of cloud base must be reported as they 
greatly affect aircraft operations. For example, too low a cloud base can downgrade a runway or 
airport because it has a direct influence on the pilot’s view of the runway. Large convective clouds 
are potentially dangerous to aircraft owing to the associated wind shear and turbulence which can 
affect take-offs and landings. 
 
11.2 A ceilometer is the only automatic sensor currently capable of measuring the height of a 
cloud base. All recent models use a laser diode as a light source. Ceilometers measure precisely 
the cloud base directly above the sensor. An analysis of successive measurements provides an 
evaluation of the cloud layers with the same regularity, day and night. 
 
11.3 A light pulse is directed upwards and part of the light power is reflected or backscattered by 
the different aerosols and particles in the atmosphere. A very fast electronic detector measures the 
return signal for different successive instants. Each instant corresponds to a distance equal to the 
time between emission of the light (pulse) and its reception, divided by the speed of light and again 
divided by two (emission and return). The system determines a backscatter profile of the signal.42 
 
11.4 ICAO Annex 3 recommends that cloud observations for METAR/SPECI be representative of 
the aerodrome and its vicinity and that local reports for aerodromes having precision approach 
runways, be representative of the approach zone43. For the approach zone, the best location is the 
middle marker, or the position equal to 900 or 1200 m from the runway threshold. In practice, the 
measurements from the location of the middle marker (or the equivalent location) are acceptable for 
both local reports and METAR/SPECI.44 
 
11.5 Ceilometer units should be mounted on a firm, level base with a clear view overhead within a 
cone of approximately 30° about the vertical or slight rises to minimise the influence of local patches 
of fog. Localised areas of blowing dust should also be avoided to help keep the optics clean and, if 
possible, sites of lower atmospheric turbidity chosen. The site should be free from smoke or the 
effects of industrial air pollution. 
 
 
 

 
 
 
 
 

                                                
 
42 ICAO Doc 9837 (ICAO, 2011),7.2.1 
43 Annex 3 (ICAO, 2013), 4.6.5.2, 4.6.5.3 
44 ICAO Doc 9837 (ICAO, 2011), Chapter 7.6 

11 Cloud  
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12.1 RVR is defined in ICAO Annex 3 Chapter 1, as: 

 

“The range over which the pilot of an aircraft on the centre line of a runway can see the 
runway surface markings or the lights delineating the runway or identifying its centre line”.45 

 
12.2 The main purpose of RVR is to provide pilots, air traffic service (ATS) units and other 
aeronautical users with information on runway visibility conditions during periods of low visibility. In 
particular, RVR is required to assess whether conditions are above or below the specified operating 
minima for take-off and landing.46 
 
12.3 RVR readings are normally required at the touchdown zones at both ends of the runway and 
at the mid-point of the runway. 
 
12.4 The units should be installed within 120 metres laterally from the centre of the runway, and 
should be as close to the height representative of the pilot's viewing position as possible, bearing in 
mind the obstacle limitation surfaces for the airport. Five metres is regarded as being representative 
of the pilot's view.47  
 
12.5 As runway lights are near ground level, the average height of the light path to the pilot is 
around 2.5 metres. The normal limits for the height of the units above ground level are between 2 
and 3 metres. The path of the light beam between the transmitting and receiving units should not be 
closer to the ground than 1.5 metres at any point. Disturbances to the optical path closer to the 
ground than 1.5 metres that are not related to visibility reductions become significant.  
 
12.6 For the touchdown units, the units should be 300 metres from the runway threshold. The 
exact location of the units can be varied slightly, depending upon the baseline of the units used.48 
 
12.7 RVR is required at international Category II and III airports49. ICAO Document 9328 deals in 
detail with RVR. Any applicant for authorisation to provide aerodrome weather reports that require 
RVR are directed to consult this document. 
 
 

                                                
 
45 Annex 3 (ICAO,2013), Chapter 1: Definitions 
46 ICAO Doc 9328 (ICAO, 2005), Chapt 2, 2.2 
47 ICAO Doc 9328 (ICAO, 2005), Chapt 5, 5.4.1  
48 Observations Specification 2013.1, (BoM, 1997), Chapt 3, 3.13 
49 Annex 3 (ICAO, 2013), 4.6.3.1 

12 Runway Visual Range (RVR) 
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13.1 Airservices (ASA) requires real time wind, temperature, pressure and rainfall data to be 
transmitted directly to relevant ASA offices.50  
 
13.2 Precipitation to be reported as present weather is defined as the liquid or solid products of 
condensation of water vapour falling from clouds, including drizzle, rain, snow and hail. Any method 
of measuring precipitation amount should aim at obtaining a sample representative of the amount 
falling over the area which the measurement is intended to represent. The most common method of 
measuring precipitation is in a gauge mounted firmly enough to withstand strong winds so that the 
collection surface stays horizontal.51  
 
13.3 For fully instrumented systems at aerodromes, the rain gauge shall be positioned as per the 
standard Bureau instrument layout. (See Observations Specification 2013.1 for details)52  
 
13.4  The effects on the wind field of the immediate surroundings of the site can give rise to local 
excesses and deficiencies in precipitation. The distance of any obstacle (including fencing) from the 
raingauge should not be less than twice the height of the object above the rim of the gauge, and 
preferably four times the height. The effects of the wind can be reduced by using a ground-level 
gauge for liquid precipitation. Sites on a slope or the roof of a building should be avoided. The 
surface surrounding the precipitation gauge can be covered with short grass, gravel or shingle, but 
hard, flat surfaces, such as concrete, should be avoided to prevent excessive in-splashing.53 
 
13.5 Rainfall is recorded by the AWS Tipping Bucket Rain Gauge (TBRG). Rainfall amounts 
reported include the cumulative totals in the: 
 

1. ten minutes prior to the observation 
2. sixty minutes prior to the observation, and 
3. total recorded since 0900 local time. 

 
The amounts are recorded, in increments of 0.2mm. Eg 12.4mm 
 

 

 
 

 

                                                
 
50 AIP Gen (CASA, 2012), 3.5 7.4.2 
51 WMO-No.731 (WMO, 1990), 2.2.5.2.3 
52 Observations Specifications 2013.1, (BoM, 1997), 3.8.4.6 
53 WMO-No.8 (WMO, 2010), Part 1, 6.2 

13 Rainfall 
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14.1. Site Metadata requirements 

14.1.1 This section deals with the Site Metadata required by the Meteorological Authority for any 
new or changed AWS installation. Aviation Weather Service providers are required to provide 
updated metadata to the Meteorological Authority within 4 weeks of each 12 month inspection and 
verification check using the form MA8d – Site Metadata. The date the metadata is collected should 
be supplied with the data. Metadata are collected at the location of the primary instrument.  
 
14.1.2 Instrument Metadata, such as System/Equipment, Equipment type, make, model and 
Serial numbers will also be required. This information should be provided with the organisation 
Exposition. 
 
14.1.3 The primary instrument at each site is defined in the following order of priority  

 the rain gauge (usually the Tipping Bucket Rain Gauge (TBRG) associated with the 
AWS),  

 the instrument shelter, and  
 the anemometer.  

 
This order is used to define the station reference point for origination of all metadata defined in the 
document. For example, the raingauge is the station reference point in a typical installation that 
includes this instrument. 
 
14.1.4 Site Survey 

A complete site survey consists of the following documentation: 
 

 GPS location; (required) 
 Station height; (required) 
 Site photographs; (required) 
 Site diagrams and plans; (required) 
 Scanned copy of topographic map showing site location (required) 
 Panorama photographs; (desired) 
 Skyline survey data; (desirable) 
 Assessment of Land use, Surface type and Soil type. (desirable) 

 
14.1.5 Station and equipment details should be noted on the Station Site Details and Equipment 
Details templates provided as Attachments 2 (a).and 2(b) and then forwarded to the Bureau. 
 
14.1.6 A site diagram template has been provided as Attachment 3.  

14.2 Site instrument maintenance and verification requirements 

14.2.1 The Meteorological Authority requires that performance verification checks on automatic 
weather station instrumentation used for providing meteorological data for aviation, are performed 
where possible every six (6) months and at a minimum of every twelve (12) months. Results from 

14 Instrument siting requirements for AWS – Site Metadata requirements 
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the verification checks are to be provided to the Meteorological Authority using the form MA8d – 
Site Metadata within four weeks of the checks being performed. Details such as make, model, most 
recent calibration date and status of the instruments used to perform the verification checks are also 
to be provided.  

14.2.2 The Meteorological Authority requires any time that an AWS sensor is replaced or adjusted, 
either at a routine inspection or at other times as necessary, the details of the replacement or 
adjustment including verification test results performed after the replacement or adjustment, are 
provided to the Meteorological Authority within 4 weeks of the replacement or adjustment occurring 
using the form MA8d – Site Metadata. 

14.2.3 Failure to perform inspection and verification checks and provide the results to the 
Meteorological Authority could result in the suspension of the operation of the AWS until such time 
as the checks are provided to and assessed by the Meteorological Authority. 

14.3 Site Survey 

14.3.1 Site photographs 

14.3.1.1   Photographs are an integral part of the metadata. At least five photographs of the 
installation are required, one of the general view of the site and one facing North, South, East and 
West. Photos should be saved in the .jpg format and not be larger than 1.5Mb. They should also be 
named using the following convention: 

nnnnnnyymmddx.jpg 
 
Station number – nnnnnn (to be provided by Bom*) 
Year - yy 
Month - mm  
day  - dd 
direction = x (n=north, s=south, s=east, w=west, g=general) 
 
E.g. 073138110615n.jpg would be taken at site 073138 in 2011 in 6th month (06 = June) on 15th 
facing north.   
* Prior to obtaining an official Bureau station number, the name of the site can be inserted for the 
number. Eg Griffith_120814n.jpg 
 
14.3.1.2   Site photographs in the cardinal directions are taken about ten metres from and facing 
towards the primary instrument, usually the Tipping Bucket Raingauge (TBRG) or manual 
raingauge. All images need to be clearly labelled identifying the site, date image taken and direction 
or description of the image. A ‘direction box’ with the cardinal points marked on each side placed on 
the TBRG, is useful in identifying photos when naming. If a direction box is not used, photo or 
graphic-editing software should be used to add the direction in each image.  
 
Note: The W & E letters on the crate (if used) need to be reversed to what is normally expected.  
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i.e. If you are taking a photo looking West, the letter W on the crate should be visible, but it is 
actually painted on the East side of the crate. (see image 1) 
 
14.3.1.3   The ‘General’ photograph should represent the overall installation and is not restricted to 
any particular direction.  
 
14.3.1.4   A set of photographs is required from each site in the case of split installation, for example 
an anemometer located remotely from the instrument shelter and TBRG, 
 
14.3.1.5   Any other significant or useful images should be included and clearly identified. 

 

 

 

 Figure 1 - Photo of AWS site with crate on TBRG indicating in this example looking in a SW 
direction. 

14.3.2 Panorama image 

14.3.2.1   Individual photos for the panoramic image are to be taken from the reference point, 
usually the TBRG at AWS sites. Stitching photographs is simplified if the photos are taken from a 
levelled tripod, such as on the top of the theodolite used for the skyline survey. The photos should 
be taken before or after the skyline survey is performed whilst the tripod is set up.  

14.3.2.2   For ease of directional reference, it is beneficial to take photos at 30 degree intervals to 
ensure complete coverage and overlap. Take the panorama images in a clockwise direction from 
south to south through north. This will ensure that North is central in the resultant stitched 
panoramic image. The photo is required to be forwarded in .jpg format with the site name (or 
number) and 4 main cardinal directions indicated on the image with North in the centre. 
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Figure 2 - Panorama photo, created as composite of images 
 
 
 
 
14.3.2.3   The naming convention for panorama images is similar to the 5 site images. 
 
Naming convention is: Station number, year, month, date, pan (where pan designates the image is 
a panorama)  
 
 Eg. 072150110425pan (site 072150, year 2011, month 4th  date 25th,)  

14.3.4 Site diagram 

14.3.4.1   The site diagram is to be completed in detail showing a sketch of instrument locations and 
surrounding features out to about 60 m. The site diagram is centred on the primary instrument, 
defined in priority order as the rain gauge, the instrument shelter then the anemometer.  It is 
essential that height and distances from the rain gauge, between equipment and to obstructions are 
identified to approximately ± 0.1 m. (See Diagram 1) 

14.3.4.2   The diagram should have the range ring intervals marked (usually in 10 m or 20 m 
intervals, whichever is appropriate for the site) and true north clearly identified. The site diagram 
should include arrows pointing to equipment which is located at a distance beyond the range of the 
diagram. The arrows should indicate the direction from the centre of the diagram and the distance in 
meters. This should be used for equipment such as anemometers, ceilometers and visibility meters 
which are not located near the instrument enclosure. 
 
14.3.4.3 The site diagram can also include arrows indicating the direction and distance to local 
features such as the runway, apron, taxiway or terminal at airports. Where a site is not completely 
level, arrows can be used to indicate the direction and tendency of any slope.   
 
14.3.4.4   Include full details of any factor which prevents the site from fully meeting Observations 
Specification 2013.1 exposure criteria. Note also significant features which may affect the micro-
climate even though the site remains within specification; (eg. ‘Dirt car park 50 m NE asphalted, 
March 2010’.) 
 
14.3.4.5   The site diagram may initially be a rough sketch performed on site, which then needs to 
be redrawn using a program such as Microsoft Visio or Autodesk Autosketch and presented in .gif 
format showing the site name, number and date of inspection as per example, Figure 3. 
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     Figure 3 – Sample Site Diagram 

 

14.4 Scanned copy of topographical map 

14.4.1 A scanned topographical map with the station site clearly marked on it is required. The 
image should be in .gif format. The map should be of the series 1:250,000 or higher resolution if 
available. Figure 4 shows an example. 
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  Figure 2: Scanned topographic map image with station location marked (X) 

14.5     Skyline survey 

14.5.1 A skyline survey should be made using a theodolite, such as a Sokkia DT5A, when: 
 

a) Visiting a site for the first time; 
b) Whenever the site exposure is compromised due to changes in structures or vegetation  

growth in the vicinity of the enclosure; or 
c) Every 5 years. 

 
14.5.2 The survey should be made from the site reference point, usually based on the TBRG. The 

survey should consist of: 
 

a) A series of data points taken from the theodolite, presented in comma separated variable 
(csv) Ascii text format, such as demonstrated in the Table 3. It is preferable for this data to 
be sent to the Bureau as a soft copy, via email. 

b) Start taking readings at true north and measure the elevation, noting the readings on the 
Skyline Form. Add remarks as necessary to identify landmarks or important features. 
Continue taking readings around the skyline at every significant change in elevation, one 
degree or more, of the surrounding landscape. It is also ideal to take special readings at the 
cardinal points. Complete the readings at true North. 
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Azim,Elev
  
0.0,4.5 
2.1,4.5 
2.1,3.0 
3.6,2.5 
3.7,2.3 
4.5,2.3 
4.5,2.9 
4.7,3.2 
5.1,2.9 
5.1,2.4 
6.2,2.2 
7.6,2.4 
8.3,2.4 
9.9,2.1 
11.1,3.1 
12.1,2.3 
12.3,1.8 
13.0,1.8 
14.1,5.2 
15.9,3.8 
16.9,4.5 
18.7,4.1 
19.2,3.4 
21.1,3.1 
25.1,2.6 
26.5,2.5 
26.7,3.0 
28.5,3.9 
29.6,3.5 
30.1,2.1 
31.9,1.8 
32.6,3.4 
34.3,4.5 
35.8,3.6 
37.6,4.2 
40.2,3.2 
40.7,1.2 
42.7,1.1 
43.0,2.8 
44.6,4.1 
46.4,2.7 

Azim,Elev 
 
47.1,1.9 
48.4,6.2 
51.1,6.1 
54.8,4.7 
57.9,3.5 
58.9,2.4 
58.9,1.1 
60.3,1.1 
60.9,1.6 
63.9,0.9 
64.7,2.8 
66.2,3.5 
69.2,3.0 
70.1,1.8 
72.2,0.9 
72.2,1.9 
74.8,2.2 
75.7,1.2 
75.7,0.4 
78.4,0.6 
78.5,2.4 
79.6,2.2 
79.9,1.0 
80.5,1.0 
81.1,2.0 
81.6,1.1 
83.2,1.4 
86.0,4.6 
87.8,1.7 
89.9,1.2 
90.0,1.2 
91.3,1.8 
93.7,2.0 
96.1,4.0 
97.3,4.0 
98.7,1.2 
102.3,0.7 
104.0,1.6 
104.8,0.4 
107.0,0.4 
107.5,1.1 

Azim,Elev 
 
112.0,0.7 
113.5,0.6 
116.6,0.5 
118.5,0.8 
120.2,0.7 
120.2,0.9 
120.6,0.9 
120.8,0.3 
121.9,0.3 
124.6,0.3 
126.9,0.3 
129.9,0.3 
132.8,0.3 
135.1,0.3 
137.7,0.3 
140.4,0.3 
142.5,0.4 
144.8,0.4 
146.4,0.4 
147.4,0.5 
150.1,0.5 
152.5,0.5 
155.8,0.5 
158.5,0.4 
161.5,0.4 
164.7,0.4 
166.8,0.4 
169.0,0.2 
171.9,0.2 
174.0,0.2 
176.5,0.7 
180.0,0.4 
183.2,0.6 
184.3,0.4 
184.4,1.6 
186.1,1.4 
186.2,20.2 
186.7,1.8 
188.5,1.8 
188.5,0.4 
191.7,0.4 

Azim,Elev 
 
196.0,0.4 
200.3,0.4 
204.5,0.4 
209.1,0.4 
213.9,0.4 
218.7,0.4 
223.5,0.4 
227.2,0.4 
231.5,0.5 
232.5,0.8 
235.1,0.8 
237.0,0.8 
237.6,1.0 
238.3,1.0 
238.3,0.5 
239.4,0.5 
240.8,1.4 
242.7,1.5 
244.2,0.9 
245.3,1.4 
246.5,0.9 
248.0,0.6 
248.8,0.9 
249.8,0.9 
250.3,1.4 
252.6,1.2 
253.1,0.6 
253.5,0.4 
255.7,0.4 
257.7,0.4 
261.3,0.4 
263.8,0.8 
266.4,0.8 
268.8,0.8 
270.0,0.5 
272.7,1.0 
274.7,1.0 
274.7,2.1 
275.8,2.1 
275.8,0.9 
278.3,1.0 

Azim,Elev 
 
280.3,1.2 
284.2,1.1 
287.5,1.1 
287.5,1.7 
288.0,2.1 
288.8,1.5 
288.8,1.0 
290.2,1.0 
292.5,1.2 
294.9,1.5 
297.9,1.0 
298.6,1.7 
299.9,1.1 
302.7,1.1 
306.5,1.5 
310.4,1.7 
312.6,1.7 
314.7,2.8 
317.6,2.7 
318.0,2.0 
320.9,2.1 
322.1,3.3 
337.0,1.8 
338.1,2.1 
340.8,4.4 
340.9,1.7 
342.4,1.3 
342.7,2.0 
345.4,2.3 
345.8,1.4 
347.8,1.6 
352.4,4.4 
353.6,3.7 
353.6,10.9 
353.8,12.0 
354.5,13.6 
355.8,12.1 
355.3,10.8 
355.4,4.6 
357.5,5.1 
360.0,4.7 

 

Table 3: Skyline readings taken clockwise using a theodolite and expressed in .csv format. 
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14.6 Station Coordinates 

14.6.1 The station coordinates of latitude and longitude are originated at the station reference point 
(typically the raingauge as previously discussed) and should be taken from a GPS unit using 
WGS84 datum. Use of WGS84 datum needs to be clearly confirmed in any correspondence. This 
should be accurate to about 20 m. (Note: Google maps use a different datum and should not be 
used) 

14.7 Station and barometer heights 

14.7.1 Station height is the height referenced to Australian Height Datum (AHD) and represents the 
surface height at the station reference point. For stations with a pressure sensor the station height 
and the barometer height (or AWS concrete pad) should be surveyed by a licensed surveyor to an 
accuracy of at least 0.1m.54 The survey documentation and results should be kept on the paper 
station file and a scanned image provided to the Bureau. The survey documentation should be on a 
qualified surveyor company letterhead with the details of the surveyed height referenced to AHD, 
the method used to determine the height (survey or GPS – with degree of error) and signed by the 
surveyor performing the task. A new survey will only then be required if the barometer is relocated. 
 
14.7.2 For stations without a barometer the station height in reference to AHD (Australian Height 
Datum) can be derived from 1:50,000, 1:100,000 or 1:250,000 topographic maps available from 
GeoScience Australia or various state agencies. Alternatively GIS (Global Information System) 
mapping software using the 3 sec SRTM (Satellite Radar Topography Mission) Digital Elevation 
Model or similar can be used to determine a reasonable station height estimate. The derivation 
method of this height needs to be defined in supporting documentation. 
 
14.7.3 The station height (or elevation) is defined as the height above mean sea-level (MSL) of the 
ground on which the primary instrument stands (or mean sea level where there is no ground or 
physical station benchmark).55  

14.8 Land use, surface type and soil type  

Determine land use, surface type and soil type at each site survey. Surface type can be updated at 
any inspection if the vegetation has changed appreciably since the previous inspection. 
 
14.8.1 Land use is described on a distance and use basis. 
 

Distance requirements:  
1 – up to 100m 
2 – 100m to 1 kilometre 
3 – 1 to 10 kilometres 

                                                
 
54 Observations Instruction (BoM, 1997), 2013.1, 3.3.1 
55 WMO-No.8 (WMO, 2010), Part 1, 1.3.3.2 
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Use requirements as per Table 4. Select a description to describe each distance requirement.  
 
Example:  Land use within 100m might be airport  
  Land use between 100m & 1 kilometre might also be airport  
  Land use beyond 1 kilometre might be Non-vegetated  
 
 

 Description 

City area with buildings greater than 10 metres (3 stories or 30ft) 

City area with buildings less than 10 metres (3 stories or 30ft) 

Town. Population between 1,000 & 10,000 

Small town. Population less than 1,000 

Airport 

Forest 
If none of the above apply, select from the description listed below in terms of greatest 
areal extent 

Coastal or island 

Non-vegetated (barren or desert) 

Open farmland, grassland or tundra 

   Table 4 – Land use descriptions 

 

14.8.2 Surface and Soil type of the instrument enclosure 
Select one surface and one soil type from the Table 5. 
 

Surface type Soil type 
Asphalt Black soil 
Bare ground Clay 
Concrete Red soil 
Fully covered by grass Rock 
Mostly covered by grass Sand  
Partly covered by grass Unable to determine 
Rock  
Sand  
Unable to determine  

 
Table 5 – Surface and soil types 
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14.9 Equipment required 

14.9.1 Equipment required for performing metadata collection. 
 
i) GPS (to determine location using WSG84 datum) 
ii) Magnetic compass (and information on magnetic variation for the location being visited) 
iii) Theodolite & tripod (eg Sokkia) 
iv) Clipboard, pens, pencils, paper 
v) Digital camera 
vi) Direction indicator crate (also useful for carrying implements to site) 
vii) Data collection form. 
viii) Site diagram template 
ix) Skyline Survey form 
x) Any PPE required for the site (hat, gloves, sunglasses, hi-vis jacket etc) 
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Meteorological Authority Office 

Global and National Science Relationships 

Program 

Australian Bureau of Meteorology 

PO Box 1289  

Melbourne VIC 3001 

AUSTRALIA 

E metauthority@bom.gov.au 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15 Contact 
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Airservices Australia 2005, Aeronautical Information Package, (AIP, 2005) Department of 
Infrastructure and Regional Development, Canberra, Australia. 
 
Bureau of Meteorology (BoM,1997), Observations Specification 2013.1, Department of 
Environment, Canberra, Australia.  
 
Bureau of Meteorology, Meteorological Authority Office (MA, 2014), MA8(d) – Site Metadata, 
Department of Environment, Canberra, Australia.  
  
Civil Aviation Safety Authority (CASA, 2012), Manual of Standards 139 (MOS 139) – Aerodromes, 
Department of Infrastructure and Regional Development, Canberra, Australia. 
 
International Civil Aviation Organization (ICAO, 2013), Annex 3 to the Convention on International 
Civil Aviation – Meteorological Service for International Air Navigation, ICAO, Montreal, Canada. 
 
International Civil Aviation Organization (ICAO, 2009), Annex 14 to the Convention on International 
Civil Aviation – Aerodromes, Volume I, Chapter 8, ICAO, Montreal, Canada. 
 
International Civil Aviation Organization (ICAO, 2011), ICAO Doc 8896 – Manual of Aeronautical 
Meteorological Practice, Appendix 2, ICAO, ICAO, Montreal, Canada 
 
International Civil Aviation Organization (ICAO, 1990), ICAO Doc 9137 - Airport Services Manual, 
Part 6, ICAO, Montreal, Canada 
  
International Civil Aviation Organization (ICAO, 2005), ICAO Doc 9328 – Manual of Runway Visual 
Range Observing and Reporting Practices, ICAO, Montreal, Canada 
 
International Civil Aviation Organization (ICAO, 2011), ICAO Doc 9837 – Manual on Automatic 
Meteorological Observing Systems at Aerodromes, ICAO, Montreal, Canada 
 
World Meteorological Organization (WMO, 2010) WMO-No.8 - Guide to Meteorological Instruments 
and Methods of Observation, WMO, Geneva, Switzerland 
 
World Meteorological Organization (WMO, 1990), WMO-No.731 - Guide on Meteorological 
Observation and Information Distribution Systems at Aerodromes, Chapter 2, WMO, Geneva, 
Switzerland 
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ICAO Doc 9837 – Manual on Automatic Meteorological Observing Systems at Aerodromes, Chapter 
3, pg 3-9 
 

Attachment 1: Obstacle Limitation Surfaces 
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Attachment 2: Site diagram template 
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SKYLINE SURVEY 
 
SITE:       DATE: 
 
Reference point: 
 
Theodolite height 
 

Azimuth, Elevation Comment Azimuth, Elevation Comment 
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

 

Attachment 3: Skyline survey sheet 


