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Term Meaning 

Aerodrome Means a defined area on land or water (including any buildings, 
installations, and equipment) intended to be used either wholly or 
in part for the arrival, departure and surface movement of aircraft. 

Aerodrome 
Reference Point 
(ARP) 

Means the designated geographical location of an aerodrome. 
The ARP should be located at or near the centroid of the 
aerodrome. 

Aircraft 1  
 

Any machine that can derive support in the atmosphere from the 
reactions of the air other than the reactions of the air against the 
earth’s surface 

Airservices 
Australia 
(airservices) 

Airservices Australia is an Australian Government owned 
organisation, responsible for providing safe, secure, efficient and 
environmentally responsible services to the aviation industry 
within the Australian Flight Information Region 

Air Temperature2  
  

The temperature indicated by a thermometer exposed to the air in 
a place sheltered from direct solar radiation (degree Celsius, °C). 

Air Traffic Service 
(ATS) 

A generic term meaning variously, flight information service, 
alerting service, air traffic advisory service, ATC service (area 
control service, approach control service, or aerodrome control 
service) 

Albedo sometimes referred to as 'reflection coefficient' is a measure of 
how reflective a surface is. It is a measure of the proportion of the 
incoming solar radiation that is reflected by the surface back into 
the atmosphere and space 

Altitude3  
  

The vertical distance of a level, a point or an object considered as 
a point, measured from mean sea level (MSL) 

Annex 3  means Annex 3 to the Convention on International Civil Aviation – 
Meteorological Service for International Air Navigation. It contains 
the Standards and Recommended Practices relating to 
meteorology for international air navigation. 

Atmospheric 
Pressure4 

Pressure (force per unit area) exerted by the atmosphere on any 
surface by virtue of its weight; it is equivalent to the weight of a 

                                                
 
1 ICAO, Annex 3, Chapter 1 
2 ICAO, Doc 9837, Chapter 2 
3 ICAO, Annex 3, Chapter 1 
4 ICAO, Doc 9837, Chapter 2 

Glossary 
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vertical column of air extending above a surface of unit area to 
the outer limit of the atmosphere (hectopascal, hPa). 

Australian 
Communications 
and Media Authority 
(ACMA) 

The Australian Communications and Media Authority is an 
Australian Government statutory authority within the 
Communications portfolio. 

Australian Bureau 
of Meteorology 
(Bureau) 

means a government body responsible for Australia's national 
weather, climate and water, ABN 92 637 533 532 

Australian Civil 
Aviation Safety 
Authority (CASA) 

means a government body that regulates Australian aviation 
safety 

Authorisation  means an authorisation granted by the Director of Meteorology to 
an organisation in relation to certain Meteorological Observations 
or Meteorological Reports that may be relied upon by an operator 
or a pilot in command of an aircraft in Australia, for the purpose of 
regulation 120 of the Civil Aviation Regulations 1988 (Cth) 

Authorisation 
Process  

means the guidance for the authorisation process to be 
completed by an organisation as detailed in MA2 – Aviation 
Meteorological Reporting Services Authorisation Process  

Automated means to operate independently of human assistance 

Automatic Weather 
Station (AWS) 

means a meteorological station at which Meteorological 
Observations are made and transmitted automatically5  

Aviation 
Meteorological 
Reporting Service 

means the provision of Meteorological Observations and/or 
Meteorological Reports for use by aviation using data derived 
from Aviation Meteorological Reporting Systems 

AWIB Aerodrome Weather Information Broadcast 

AWS System Means an integrated concept of various measuring devices in 
combination with the data-acquisition and processing units. Such 
a combined system of instruments, interfaces and processing and 
transmission units is usually called an automated weather 
observing system (AWOS) or automated surface observing 
system (ASOS). It has become common practice to refer to such 
a system as an AWS6  

Bureau Australian Bureau of Meteorology 

Calibration means operation that, under specified conditions, in a first step, 
establishes a relation between the quantity values with 
measurement uncertainties provided by measurement standards 

                                                
 
5 WMO, 1992a 
6 WMO-No.8 (2014), Part II, Observing Systems 
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and corresponding indications with associated measurement 
uncertainties and, in a second step, uses this information to 
establish a relation for obtaining a measurement result from an 
indication 

CAR Civil Aviation Regulation 

CAR120 means Australian Civil Aviation Regulations 1988, regulation 120 
(Cth) 

Ceilometer7 Instrument for measuring the height of the base of a cloud layer, 
with or without a recording device. Measurement done by 
calculating the return time of laser light pulses reflected by the 
cloud base. 

Cloud Amount8 The fraction of the sky covered by the clouds of a certain genus, 
species, variety, layer, or combination of clouds. 

Cloud Base9 The lowest level of a cloud or cloud layer (metre, m, or foot, ft). 

Director of 
Meteorology 
(Director) 

means the CEO and/or agency head of the Australian Bureau of 
Meteorology 

Elevation  The vertical distance of a point or a level, on or affixed to the 
surface of the earth, measured from mean sea level 

Frangible (object) An object of low mass designed to break, distort or yield on 
impact so as to present the minimum hazard to aircraft. 

International Civil 
Aviation 
Organization (ICAO) 

means the United Nations specialized agency, established by 
States in 1944 to manage the administration and governance of 
the Convention on International Civil Aviation (Chicago 
Convention). 

Instrument 
Enclosure 

means a square area of land, representative of the aerodrome, 
measuring 16 m x 16 m and containing a variety of instruments 
installed in a standard configuration. 

Land-based means Australian mainland, territory and off-shore island 
locations 

Maintenance means the routine performance of Testing, Calibration and the 
on-going maintenance and/or repair of an Automatic Aviation 
Meteorological Reporting System and its components 

Magnetic wind 
direction  

The direction, with respect to magnetic north, from which the wind 
is blowing. The magnetic wind directions are used in aircraft 
operations, necessitated by the magnetic frame of reference 
applied to air navigation facilities (degree). 

                                                
 
7 ICAO, Doc 9837, Chapter 2 
8 ICAO, Doc 9837, Chapter 2 
9 ICAO, Doc 9837, Chapter 2 
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Metadata means the data required to provide information about all aspects 
of the Automated Aviation Meteorological Reporting System 
including the station location (co-ordinates and elevation), ground 
cover, local topography, instrumentation, method of observation, 
quality, and other characteristics of data. 

Meteorological 
Aerodrome Report 
(METAR) 

is a routine aerodrome weather report issued at 
half hourly time intervals. 

Meteorological 
Authority 

means the authority providing or arranging for the provision of 
meteorological service for international air navigation on behalf of 
a Contracting State10. In Australia, the Meteorological Authority is 
the Bureau of Meteorology.  

Meteorological 
Authority Office 

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

Meteorological 
Information11  
  

means meteorological report, analysis, forecast and any other 
statement relating to existing or expected meteorological 
conditions in support of aviation 

Meteorological 
Observation 12   

means the evaluation of one or more meteorological parameters 

Monitoring means to continuously perform an operational watch, via human 
or automated means, to ensure the quality of the operational 
performance of the meteorological information and associated 
communication systems used in the transmission of 
meteorological information for an Automated Aviation 
Meteorological Reporting Service 

MSL Mean Sea Level 

New AWS System means an AWS System not currently authorised by the Director 
under CAR120 

Obstacle Limitation 
Surfaces (OLS) 

The Obstacle Limitation Surfaces (OLS) are conceptual 
(imaginary) surfaces associated with a runway, which identify the 
lower limits of the aerodrome airspace above which objects 
become obstacles to aircraft operations, and must be reported to 
CASA.  

Obstacle free zone 
(OFZ) 

The airspace above the inner approach surface, inner transitional 
surfaces, balked landing surfaces, and that portion of the strip 
bounded by these surfaces, which is not penetrated by any fixed 
obstacle other than a low-mass and frangibly mounted one 
required for air navigation purposes. 

                                                
 
10 ICAO, Annex 3 (2018) Definitions 
11 ICAO, Annex 3, Chapter 1 
12 ICAO, Annex 3, Chapter 1 
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Present Weather 13  Weather existing at a station at the time of observation 

Present Weather 
Sensor 14   

Sensor measuring physical parameters of the atmosphere and 
calculating a limited set of 

QNH means the mean sea level pressure (MSLP) which is derived by 
reducing the measured pressure at ground level to MSL using the 
specifications of the ICAO standard atmosphere 

Runway 15  
 

A defined rectangular area on a land aerodrome prepared for the 
landing and take-off of aircraft. 

Runway Visual 
Range (RVR) 16  

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. 

RVR System means the instrument system used to measure Runway Visual 
Range in low visibility conditions (< 2000m)  

Sensor17  
  

means a device which detects or measures a physical property 
and records, indicates, or otherwise responds to it 

Special 
Meteorological 
Report (SPECI) 

is a special aerodrome weather report issued only when 
meteorological parameters meet specific criteria. 

Threshold18  
 

The beginning of that portion of the runway usable for landing.  

Touchdown zone19  
 

The portion of a runway, beyond the threshold, where it is 
intended landing aeroplanes first contact the runway. 

True Wind Direction 
20   

Direction from which the wind blows, measured clockwise from 
true north 

Visibility  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. 

                                                
 
13 ICAO, Doc 9837, Chapter 2 
14 ICAO, Doc 9837, Chapter 2 
15 ICAO, Annex 3, Chapter 1 
16 ICAO, Annex 3, Chapter 1 
17 Oxford Dictionaries  
18 ICAO, Annex 3, Chapter 1 
19 ICAO, Annex 3, Chapter 1 
20 ICAO, Doc 9837, Chapter 2 
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World 
Meteorological 
Organization (WMO) 

WMO is the specialised agency of the United Nations for 

meteorology (weather and climate), operational hydrology and 

related geophysical sciences. 
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1.1 This document outlines the policy for the siting requirements for Land-based aerodrome 
meteorological equipment and Automatic Weather Stations (AWS) within Australia and its 
territories by the Director of Meteorology (Director) under Civil Aviation Regulations 1988, 
regulation 120 (CAR120).  

The policy applies to: 

a. AWS Systems that have been through the Assessment Process and deemed suitable 
by the Bureau for use in aviation reporting (refer to MA8i – Suitable Instruments); and 

b. are intended to be utilised to provide an Automated Aviation Meteorological Reporting 
Service under CAR120 at Land-based locations.  

1.2 This policy does not provide Authorisation for the supply, installation, Maintenance and 
Monitoring of an Automated Aviation Meteorological Reporting Service under CAR120. 

1.3 This policy does not provide information or approvals related to the provision of an Aerodrome 
Weather Information Broadcast (AWIB) system connected to an AWS System. 

1.4 Organisation wishing to use an AWS System, or Sensors that are not listed in MA8i – Suitable 
Instruments should refer to Meteorological Authority Office policy document MA8g - Automatic 
Meteorological Reporting Systems Assessment Process. 

1.5 Organisation wishing to use an AWS System, or Sensors to provide an Automated Aviation 
Meteorological Reporting Service should also refer to MA8b - Automated Meteorological 
Observations and Reports - Equipment and Instrumentation Requirements. 

 
1.6 Organisations wishing to provide reports from Automatic Weather Station (AWS) Systems at 

Land-based locations, including Heliports, should also refer to Meteorological Authority Office 
policy document MA8c – Land-based Automatic Weather Station (AWS) Systems Policy. 

1.7 Organisations wishing to provide an Automated Aviation Meteorological Reporting Service at 
Offshore locations, including Helidecks, should refer to Meteorological Authority Office policy 
document MA8e – Offshore Automatic Weather Station (AWS) Systems Policy and Instrument 
Siting Requirements.   

1.8 Organisations wishing to provide reports of Runway Visual Range (RVR) should refer to 
Meteorological Authority Office policy document MA8f - Runway Visual Range (RVR) System 
Policy and Instrument Siting Requirements. 

1.9 Further information on the Authorisation Process is available in MA2 – Aviation Meteorological 
Reporting Services Authorisation Process, or by contacting the Meteorological Authority Office 
at metauthority@bom.gov.au. 

 

 

1 Introduction 

mailto:metauthority@bom.gov.au
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 Under the Convention for International Civil Aviation 1947 (the Chicago Convention) the 

Australian Bureau of Meteorology (Bureau) is the designated Meteorological Authority for 

Australia and is required to ensure that meteorological services are provided in accordance with 

international aviation standards. The Meteorological Authority Office represents the Bureau as 

the designated Meteorological Authority for Australia.  

 Under Civil Aviation Regulations 1988, Regulation 120 (CAR120), the Director of Meteorology 

(Director) may authorise aviation meteorological observations, forecasts or reports.  

 Civil Aviation Regulation 1988, Regulation 120 (CAR 120) states:  
 
 120 Weather reports not to be used if not made with authority21  
 
 (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.  

 

 The Meteorological Authority Office assists the Director in making an assessment of applications 

for Authorisation of Automated Aviation Meteorological Reporting Services under CAR120. 

 The Meteorological Authority Office acts for the Director in processing applications for 

Authorisation of Automated Aviation Meteorological Reporting Services and conducts 

independent compliance audits of aviation meteorological service providers. The Meteorological 

Authority Office then provides a recommendation to the Director for decision. 

2.5 An applicant who applies for an Authorisation from the Director under CAR120 is responsible for 
communicating progress and resolution of the Authorisation Process with any associated 
stakeholders and/or interested parties. 

 A Site Inspection and Install Inspection are required for all New AWS Systems, RVR Systems 

and new Sensor installs. Please refer to MA13 – Fee Schedule. 

                                                
 
21 https://www.legislation.gov.au/Details/F2015C00993/Html/Volume_3#_Toc438213008 

2 Roles and Responsibilities 
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3.1 Meteorological Observations at most Aerodromes are using fully Automated observing 

equipment. Meteorological Information from 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. This data is provided for take-off and landing, en-route 

navigation, flight performance and as an aid to assist in forecasting.  

3.2  The proper location of meteorological instruments, or of the Sensors connected with the 

instruments, presents many more difficulties at Aerodromes than at synoptic meteorological 

stations. At Aerodromes, there is a range of requirements and conditions in addition to adequate 

instrument exposure which the instrument location must satisfy22.  

3.3 High-quality meteorological observations are the foundation upon which an effective aeronautical 

meteorological service is based. It is important therefore to ensure that the meteorological 

parameters measured are representative of the conditions at or near the Aerodrome, an 

individual runway, or multiple runways (i.e. the runway complex). Therefore, special care is 

necessary in selecting appropriate sites for making observations or for the installation of 

instruments.  In some instances, where information over a large area is required, it may be 

necessary to install multiple installations for some instruments to ensure that values reported are 

representative of the entire Aerodrome area. In selecting locations for instruments at 

Aerodromes, it is particularly important that, while the site and exposure of the instruments meet 

operational requirements, the instruments or their operation do not present hazards to air 

navigation; and that the presence or movement of Aircraft at the Aerodrome and the various 

Aerodrome installations do not unduly influence the measured values23.  

3.4 All meteorological instrumentation at an Aerodrome shall be sited so as not to encroach upon the 

obstacle limitation surfaces (OLS) and obstruction free zones (OFZ). Civil Aviation Safety 

Authority (CASA) Manual of Standards 139 – Aerodromes, Chapter 7 provides further detail on 

Obstacle Limitation Surfaces. (Attachment 1 illustrates the Obstacle Limitation Surfaces as 

specified by ICAO).24 

3.5 Helicopter training areas and airspace usage that would perturb the natural air flow near the 

instruments should be avoided.  

3.6 Anticipated or planned infrastructure changes to the area should also be considered when 

selecting a site for exposure of meteorological instrumentation. Some Aerodromes have 

published master plans for developments between 10-30 years into the future. 

 

 

 

                                                
 
22 ICAO, Doc 8896 (2015), Appendix 2, 1.1 
23 WMO-No.8 (2014), Part II, Observing Systems, Chapter 2, 2.1.3   
24 ICAO, Doc 9837 (2011), Figure 3-1, Chapter 3, page 3.9 

3 Aerodrome siting requirements 
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3.7   When selecting a site the following should also be considered: 

 The nature of the soil or rock – to permit relatively inexpensive installation of the AWS system 

plus security fencing if required; 

 The site should not be subject to flooding or inundation. It is recommended that the site be 

placed above the 1:100 flood level where possible; 

 Reliable electricity supply, including a requirement for uninterruptable power supplies and/or 

battery back-up; 

 Appropriate and reliable data communication infrastructure; 

 Site accessibility for instrument Maintenance and site inspection purposes; and 

 The security of the site, both physically and from a data perspective. 
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4.1 Instruments used to measure meteorological parameters are generally co-located within an 
Instrument Enclosure which may contain a variety of instruments. The selection of the site must 
cater for the exposure requirements of the most sensitive instrument to be installed in the 
Instrument Enclosure.  

 
4.2 A standard Instrument Enclosure: 

 is a 16m by 16m square (16m2) enclosure in the middle of a 30m by 30m (30m2) square buffer 
zone aligned in a true North – South direction25  

 is level, clearly defined and covered with the natural vegetation of the area. The surface 
vegetation of the Instrument Enclosure should be maintained to a height of no more than 5cm. 
The 30m x 30m buffer area must also be covered by the natural vegetation or ground cover of 
the region and should be maintained to approximately 0.5m in height. 

 has security fencing of the type that will allow the unobstructed movement of air but exclude 
unauthorised persons.26  

 
4.3 Instrument Enclosure areas must not be top dressed with any material that is inconsistent with 

the surrounding surface type. The use of weed matting or the broad application of a herbicide to 
control weeds within the instrument area is discouraged. The Instrument Enclosure area must 
not be artificially watered. 

 
4.4 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. If installed, walkways 
should be no wider than 50 centimetres (0.5m).27 

 
4.5 For meteorological Instrument Enclosures at Aerodromes, the minimum distance between 

turning areas and aprons, runways and taxiways, used by Aircraft and the edge of the Instrument 
Enclosure are as follows28: 

 
 Turing areas and aprons  80m 
 
 Runways    60m 
 
 Taxiways    30m 

 
 
4.7 As a general guide, the distance of any obstruction less than 15m in height and of an isolated 

nature (e.g. a single mast, post, or tree) from any point in the Instrument Enclosure is to be at 
least four times the height of each obstruction away from the Instrument Enclosure. This criterion 
also applies to the AWS electronics cabinet. 

 
4.8 For obstructions of height greater than 15m or of a more general nature, (e.g. sheds or buildings) 

the distance to the Instrument Enclosure will need to be increased (up to 10 times the height of 

                                                
 
25 Bureau of Meteorology, Observation Specification 2013.1 (1997), Attachment 4 
26 WMO-No.8 (2014), Chapter 1, 1.3.3.1(a) 
27 Bureau of Meteorology, Observation Specification 2013.1 (1997), paragraph 3.4.2 
28 Bureau of Meteorology, Observation Specification 2013.1, (1997), paragraph 3.1.3 

4 Instrument Enclosures 
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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 are situated down-wind of the prevailing winds to mitigate the risk of 
producing rain shadows.29 

4.9 It is important to refer to the siting and exposure requirements of the individual instruments for full 
requirements, particularly if an anemometer is to be located either in or alongside the Instrument 
Enclosure. 

 

 

 

                                                
 
29 Bureau of Meteorology, Observation Specification 2013.1 (1997), paragraph 3.4.5 
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5.1 Observations of the following meteorological elements and associated recorded data are 

required at Aerodromes. 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 level30 

 Air temperature,  

 Dew-point temperature and/or humidity 

 Barometric air pressure 

 Visibility 

 Present and recent weather 

 Thunderstorm (lightning detection) 

 Cloud Amount and Cloud Base 

 Vertical visibility 

 Rainfall31 

 Runway Visual Range (CAT II or III Airports)32  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
 
30 Alternative heights require approval and conversion coefficients. 
31 Rainfall reporting is an Australian requirement. 
32 As determined by CASA.  

5 Meteorological parameters 



 
 

MA8a Instrument Siting Requirements  
V2.3 

 
 
 
 
 
 

Uncontrolled when printed 8 

6.1 General Siting Requirements 

6.1.1 Anemometers should be sited to measure wind conditions experienced at or near the 
Aerodrome, an individual runway, or multiple runways (i.e. the runway complex).  

 
6.1.2 A wind measurement Sensor must measure the True Wind Direction and 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 

 
6.1.3 For the Sensors to be accessible, they are typically installed on a pivoting mast.  Where possible 

and for convenience the mast should be installed so it drops in a true north/south alignment. 
Alignment of the anemometer can be checked using a magnetic compass with the location 
specific magnetic variation correction applied. 

 
6.1.4 Both ICAO and WMO recommend anemometers should be exposed at a standard height of 10 m 

above the mean ground level or runway height.33 This measurement height is a compromise 
between being high enough to avoid surface induced effects and is operationally safe within the 
Aerodrome environment.34 

 
6.1.5 Both ICAO and WMO stipulate 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)35, with optimum exposure achieved 
with an obstruction free slope of 1:30.36   

 
6.1.6 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.37 

 
6.1.7 For anemometers installed at the standard height of 10 metres, the minimum separation between 

the anemometer and obstructions is indicated in Table 1.38  

 

Table 1: Minimum Anemometer – Obstruction Distances 
 

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 

                                                
 
33 ICAO, Doc 8896 (2015), Appendix 2, 5.5.1 
34 ICAO, Doc 9837 (2011), Section 3.4, 3.4.2.3 
35 WMO-No.8 (2014), Part 1, Chapter 5, 5.9.2 
36 Bureau of Meteorology, Observation Specification 2013.1 (1997), Attachment 1, A3.5.2.1 
37 Bureau of Meteorology, Observation Specification 2013.1 (1997), Attachment 1 A3.5.2.2.4 
38 Bureau of Meteorology, Observation Specification 2013.1 (1997), paragraph 29,30 3.5.2.9 

6 Anemometers  
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9.0m x 28h 250m 

10.0m x 30h 300m 

 
 
6.1.8 Anemometer masts are generally sited outside the runway area and should not impact the 

transitional surface. ICAO recommends a 10 m mast should be sited at least 220 m from the 
runway centre line. Refer to Attachment 1. 

 
6.1.9 If essential to locate the anemometer closer to the runway the minimum distance of a 10 m 

Frangible mast in relation to the runway centre line recommended by ICAO is 90 m. 
Anemometer masts should not infringe the Obstacle Free Zone. If the latter is necessary, then 
the installed mast must be Frangible, marked appropriately39, lighted, and preferably shielded 
by an existing essential navigation aid.40 Further guidance and information on Obstacle 
Restriction and Limitation can be found in the CASA Manual of Standards Part 139 – 
Aerodromes, or by consulting the Aerodrome operator. 

 
6.1.10 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.41 
 

Table 2: Anemometer clearances on airports 

 
 

 
 
 
6.1.11 Anemometers must never be installed on the roof of an Aerodrome building or control tower.42 
 
6.1.12 When installing anemometers for use at a Heliport, consideration must be given to hovering or 

slow hover-taxiing helicopter movements. Helicopters generate downwash that contain high 
wind speeds within three (3) rotor diameter of the Helicopter. In forward flight, even when slow, 
the downwash energy is transformed into a pair of strong, high-speed, trailing vortices similar to 
wing-tip vortices of larger fixed wing Aircraft. 43 

6.2  Runway Threshold Anemometers 

6.2.1 The wind field across an Aerodrome is not homogenous, particularly for large Aerodromes with 
multiple runways and significant topographical features in the vicinity. Aircraft operating near 
the take-off and touchdown zones of a runway are most susceptible to variations in the wind.  
Runways intended for Category II and III instrument approach, landing, and take-off operations, 

                                                
 
39 CASA, Manual of Standards Part 139 - Aerodromes (2017), Section 8, 8.10.2.6 
40 ICAO, Doc 8896 (ICAO), Appendix 2, Section 6 
41 Bureau of Meteorology, Observation Specification 2013.1 (1997), paragraph 3.5.8.1  
42 ICAO, Doc 9837 (2011), Section 3.4, 3.4.2.4 
43 Airservices Australia, Aeronautical Information Circular (H30/17), page 3-4 

Turning areas and aprons 150m 

Runways 120m 

Taxiways 75m  
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Automated equipment for measuring specific Meteorological Information that includes surface 
wind measurements should be installed to support these operations.44   

 
6.2.2 Threshold anemometers provide a Magnetic wind direction and are oriented to magnetic north. 
 
6.2.3 At Aerodromes with more than one runway of appreciable length, two or more Sensors are 

usually needed and should be located to provide wind observations representative of the 
conditions at the threshold or take-off and touchdown zones.  

 
6.2.4 The Threshold anemometer should be sited within 300m of the Threshold to be representative 

of the conditions in which a pilot would experience at the take-off or touchdown zone. Care 
should be taken not to locate anemometers too close to runways or taxiways as the Sensor can 
be affected by Aircraft engine exhaust giving a false indication of a gust.  

 
6.2.5 Should the wind flow across the threshold anemometer be obstructed, or disrupted from a 

sector of the Aerodrome or particular compass direction, both Airservices Australia and the 
Meteorological Authority Office are to be notified. 

 
6.2.6 A Threshold anemometer should 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). Obstructions that affect the meso-scale meteorology, and 
alter the conditions of the threshold (i.e. mountain range) such that an Aircraft would 
experience the same conditions are acceptable. 

 
6.2.7 Should it be necessary to locate the anemometer close to a runway the minimum distance a 

10m Frangible mast should be installed from the runway centre line is 90 m. An anemometer 
must only be located in this zone if absolutely necessary. In most circumstances a 10 m mast 
should be located at least 220 m from the runway centre line.   

 
6.2.8 In addition, consideration should be given to the broader requirements in relation to 

surrounding obstructions, airport clearances, obstacle restriction and limitation.  
 
6.2.9 Installation of a runway Threshold anemometer requires consultation with Airservices Australia, 

Bureau of Meteorology and the Aerodrome operator to determine data, site, infrastructure, and 
obstruction limitation requirements. 

 
 
 
 
 
 
 
 

                                                
 
44 No CASA requirement however ICAO Annex 3 requirement exists. 
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7.1 General Siting Requirements 

7.1.1 The air and dew-point temperatures must be representative of the overall runway complex45. 
Consequently, the measurements must be taken in an area considered representative of the 
Aerodrome46 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.  

7.2 Instrument Shelters 

7.2.1 Measurements of air, dew-point temperature and relative humidity must be taken in an open and 
naturally ventilated area and the Sensors or probes installed within a standard or approved 
instrument shelter or radiation shield.47 The shelter should be oriented such that Sensors are not 
exposed to the Sun when a door if fitted is opened (i.e. Orientated true north-south with the door 
opening on the southern side of the shelter).  

  
7.2.2 The design of the shelter has a marked influence on the readings and accuracy of the Sensors or 

probes installed within the shelter. Refer to MA8i – Suitable Instruments for a list of authorised 
shelters or radiation shields. To ensure a nationally consistent practice the Bureau of 
Meteorology recommends the base of the shelter be located 1.1 m above the level of the 
surrounding ground48. If the shelter stand or post is to be fastened to a concrete base the 
concrete must be 41 cm (0.41 m) below ground level to prevent the transference of heat from the 
concrete to the instruments within the shelter. 

 
7.2.3 Should a shelter be 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 five (5) centimetres in height. The 
site should not be in a hollow or on a steep slope. 

 
7.2.4 The shelter should be freely exposed to the sun and wind, not shielded by or close to trees, 

buildings, fences, walls or Aerodrome infrastructure. It should not be installed close to extensive 
areas of concrete, asphalt, rock or other surfaces which may locally alter the air temperature at 
the site.49 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 shelter and its stand or post should be constructed of durable materials. 

 
 
 

                                                
 
45 ICAO, Doc 8896 (2015), Appendix 2, 5.8.2 
46 ICAO, Doc 8896 (2015), Appendix 2, Table A2-3 
47 ICAO, Doc 9837 (ICAO), Chapter 8, 8.1 
48 Bureau of Meteorology, Observation Specification 2013.1 (1997), Section 3.6, 3.6.2 
49 Unless that surface is part of the natural environment 

7 Air Temperature and Dew-Point Temperature 
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8.1 The pressure measured for aeronautical purposes should be the static pressure of the 
atmosphere and representative of the Aerodrome. The value of the Atmospheric 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.50  

 
8.2 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. 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 within an AWS cabinet. 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.51  

 
8.3 The barometer height is required to be surveyed by a Licenced Surveyor to an accuracy of 10 cm 

(0.1m). The height should be taken at the static pressure head, or if one is not fitted, the 
barometer pressure port. 

 
8.4 Atmospheric Pressure measurements taken at an Aerodrome are essential for setting Aircraft 

altimeters. The Atmospheric Pressure should be measured and the QNH and/or QFE altimeter 
settings computed and reported in tenths of a hectopascal.52 

 
 
 
 
 
 

 

 

                                                
 
50 ICAO, Doc 9837 (2011), 9.1 
51 Bureau of Meteorology, Observation Specification 2013.1 (1997), Section 3.3, 3.3.3 
52 WMO-No 731 (2014), Chapter 2, 2.10.1.2 
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9.1 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. 

 
9.2 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.  

 
9.3 Whilst it is imperative that the site selected for such a device is close to Aerodrome Reference 

Point, 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 an area 
prone to advection fog, it is recommended that a Sensor be installed in that area53 

 
9.4 When instrumented systems are used for the measurement of visibility, the visibility must be 

measured at a height of approximately 2.5m above the runway.54  
 

 

 

 

 

 

                                                
 
53 ICAO, Doc 9837 (2011), 4.6.1 
54 ICAO, Doc 9837 (2011), Section 4.3.3, 4.5.3 
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10.1 Present Weather information should be representative of the Aerodrome and its 

immediate vicinity. ICAO define vicinity as between approximately 8 and 16 km of the Aerodrome 
Reference Point. 55 

 
10.2 For Automated Present Weather Sensors, siting considerations include easy access for 

installation, Maintenance and data transmission. For observations of fog and mist, the automatic 
system must use all Sensors available at the Aerodrome.56 

 
10.3 Present Weather Sensors must be installed and maintained per the manufacturers’ 

recommendations.  
 

 

 

 

                                                
 
55 ICAO, Annex 3 (2018), Appendix 3, 4.4.2.7 
56 ICAO, Doc 9837 (2011), Section 6.7, 6.7.2 

10 Present Weather  
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11.1 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. 

 
11.2 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. 

 

11 Thunderstorm detection 
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12.1 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. 

 
12.2 A Ceilometer is an automatic Sensor capable of measuring the height of a Cloud Base. Recent 

models use pulsed diode laser LIDAR (light detection and ranging) technology to precisely 
measure 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. 

 
12.3 Ceilometers operate by directing a laser pulse vertically and analysing the part of the reflected 

back 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.57 

 
12.4 ICAO Annex 3 recommends that Meteorological Observations of cloud for METAR/SPECI be 

representative of the Aerodrome and its vicinity58. 
 
12.5 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. Ceilometers should be located where possible at 
the geometric centre of the Aerodrome. 

 
 
 

 
 
 
 
 

 
  
 
 

                                                
 
57 ICAO, Doc 9837 (2011), Section 7.2, 7.2.1 
58 ICAO, Annex 3 (2018), Chapter 4, 4.6.5.3 
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13.1 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. In siting 
the gauge the aim is to obtain a sample representative of the amount falling over the area which 
the measurement is intended to represent.  

 
13.2 The surface surrounding the rain gauge should reflect the natural vegetation of the area. Surface 

vegetation should be maintained to a height of no more than five (5) centimetres. Hard, flat 
surfaces, for example concrete, should be avoided to prevent excessive in-splashing.59   

 
13.3 For fully instrumented systems at Aerodromes it is recommended the rain gauge be positioned 

as per the standard Bureau instrument layout.60  
 
13.4 The height of the gauge orifice above ground level is a critical factor which affects the amount of 

precipitation captured by the gauge. The wind speed increases rapidly with the increase in height 
for the lowest few metres of the atmosphere. Therefore, it is recommended the gauge orifice be 
300 mm above ground level. 61  

 
13.5 The distance of any obstacle (including security fencing) from the rain gauge should not be less 

than twice the height of the object above the rim of the gauge, and preferably four times the 
height. 

 
13.6 The rain gauge should be mounted firmly enough to withstand strong winds so that the rim and 

collector of the gauge (i.e. the collection surface) remains horizontal.  Should the gauge be 
mounted on a stand the height of the rim of the gauge should be no more than one meter (1.0 m) 
above ground level. Should a stand be used the height of the rim of the gauge is required to be 
documented and reported to the Meteorological Authority on form MA8d – Site Metadata.  

 

 

 
 

 

                                                
 
59 WMO-No.8 (2014), Part 1, 6.2 
60 Bureau of Meteorology, Observation Specification 2013.1 (1997), Attachment 3 
61 Bureau of Meteorology, Observation Specification 2013.1 (1997), Section 3.8, 3.8.1.4, Attachment 1, A3.8.1 
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14.1 General Data Requirements 

14.1.1 Users of meteorological observations need to know the actual exposure, type and condition of 
the equipment and its operation; and perhaps the circumstances of the observations.  

 
14.1.2 Metadata (data about data) should be kept concerning the station establishment, Maintenance 

and changes which occur, including Testing, Calibration and instrument Maintenance history 
and the changes in terms of exposure.62 Station metadata shall contain the following aspects of 
instrument exposure: 

 
(a) Height of the instruments above the surface;  

(b) Type of sheltering and degree of ventilation for temperature and humidity; 

(c)  Degree of interference from other instruments, equipment or objects (e.g. navigation aids);  

(d) An assessment of the microscale meteorological influences of the area including63: 

I. The effects of topography (e.g. terrain, coastlines, large bodies of water); 
II. Prevailing winds and directions from which significant weather is likely to approach; 

III. Vegetation; 
IV. Current and future developments and infrastructure; and 
V. The stations surface Albedo and soil type. 

 
(e) Major mesoscale terrain features, for example coasts, mountains or urbanization.64 

 
14.1.3 The Meteorological Authority Office requires station metadata for a new installation, when 

changes occur to a site, or every five (5) years. 
 
14.1.4 Aviation Weather Service providers are required to provide metadata to the Meteorological 

Authority within four (4) weeks of each station visit using the form Meteorological Observations 
and Reports MA8d – Site Metadata. The date the metadata is collected should be clearly 
indicated on this form.  

 
14.1.5 For metadata purposes the primary instrument or station reference point is the AWS rain 
gauge.  

14.2 Site Audit 

14.2.1 A complete site audit consists of the following documentation: 
 

1. A GPS location;  
2. A surveyed Station height;  
3. A surveyed barometer height; 

                                                
 
62 WMO-No.8 (2014), Chapter 1, Section 1.1, 1.1.3 
63 Bureau of Meteorology, Observation Specification 2013.1 (1997), Chapter 1, 1.4 
64 WMO-No.8 (2014), Annex 1.C. Station Exposure Description 

14 Site Metadata Requirements 
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4. A set of site photographs;  
5. A panorama image of the site;  
6. A site diagram or plan;  
7. A scanned copy of a topographic map and/or digital image; 
8. An assessment of land use, surface type and soil type;  
9. A completed MA8d for the site; and 
10. A copy of all Sensor Testing, Calibration and/or Maintenance reports. 

 

14.3 Site Photographs 

14.3.1 Photographs are an integral part of the station metadata. Supplied photos should be saved in 
the jpeg (.jpg) format and files size not larger than 1.5 Mb. All photos are to be clearly labelled 
to indicate the site name or station number65 (as applicable) or site/station name, and compass 
direction.  

 
14.3.2 New site photos need to be taken at least every five (5) years and/or when a change impacting 

the instrument siting or exposure is detected. An example image follows: 
 

 
 

14.3.3 To achieve the overall representation of the site, photos should be taken at the four cardinal 
directions north, east, south, and west. In addition, a general photo (or photos) that 'best shows 
the installation of the instruments' is to be taken.  

 
14.3.4 Photos should be taken from 'behind' the station, be centred on the rain gauge with an aim to 

capture the overall instrument layout plus the surrounding local features and terrain. Additional 
photos sets are required for each equipment installation external to the Instrument Enclosure.  

 

                                                
 
65 Issued by the Bureau of Meteorology  
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14.3.5 A 360-degree panoramic image is required for all sites. It is recommended the image should be 
taken in clockwise direction from south through north back to south. This will ensure that north 
is central in the resultant image. The image should be taken centred on the primary instrument.  
The site/station number (if applicable) or site/station name, date taken, and the four (4) cardinal 
directions are to be indicated on the image. The image should be saved in the .jpg format.  

14.4 Site Diagram 

14.4.1 A site diagram is to be completed documenting the surrounding features including terrain out to 
60 m for Aerodrome installations. For complex Aerodrome sites, a higher resolution diagram 
out to 30 m can be produced.  

 
14.4.2  A new site diagram needs to be drawn at least every five (5) years and/or when a change 

impacting the instrument siting or exposure is detected. Refer to Attachment 2 for an example 
of a site diagram template drawn to 30 m. 

 
14.4.3 The diagram should have range ring intervals clearly marked usually in 10 or 20 m intervals. 

The site diagram is drawn orientated to true north and is centred on the primary instrument. 
True north is to be clearly identified.  

 
14.4.4 It is essential that heights and distances from the rain gauge to the remaining enclosure 

instrumentation, Aerodrome navigational equipment and significant obstructions are clearly 
indicated. 

 
14.4.5 The diagram should include arrows pointing to remotely located equipment for example 

anemometers, ceilometers and visibility meters not located within the Instrument Enclosure. 
 
14.4.6 The diagram should also include arrows indicating the direction and distance to other 

Aerodrome infrastructure for example the runway, apron, taxiway, or terminal buildings.  
 
14.4.7 All arrows should be clearly labelled with the direction and the distance from the rain gauge in 

meters.   
 
14.4.8 The initial site diagram may be a rough sketch drawn at site but for clarity it is recommended 

the diagram be redrawn utilising drawing software. Site diagrams should be submitted in a .gif 
format.  

 
14.4.9 Where a site surface is not completely level, arrows should be used to indicate the direction 

and tendency of any slope.  

14.5 Site Data 

14.5.1 A scanned topographical map or digital image (e.g. Google Earth) is required to document the 
toposcale exposure of the site with the site location clearly indicated. The image should be 
submitted in .gif format. Maps used should be of the series 1:250,000 or a higher resolution if 
available. Refer to Attachment 3 for examples. 
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14.5.2  The station coordinates of latitude and longitude are taken at the rain gauge and should be 
taken from a GPS unit using WGS84 datum, or professionally surveyed. The coordinates are to 
be provided to the Meteorological Authority in either Decimal Degrees or 
Degrees/Minutes/Seconds format.  

  
14.5.3 The station height (or Elevation) is defined as the height above Mean Sea-Level (MSL) of the 

ground on which the rain gauge stands and should be taken from a GPS unit using WGS84 
datum, or professionally surveyed.66  

 
14.5.4 For stations observing Atmospheric Pressure both the station height and the barometer height67 

are required to be surveyed to an accuracy of 10 cm (0.1 m) by a Licensed Surveyor 68. A 
scanned image of the survey documentation is to be provided to the Meteorological Authority. 

 
14.5.5  The land use must be documented for each site. For each of the distance requirements below, 

one associated land use type which best describes the surrounding environment must be 
selected from Table 2.  

 
Distance requirements:  

 
1 – up to 100 m 
2 – 100 m to 1 km 
3 – 1 to 10 km 

 
Use requirements as per following table.  
 

Table 3: Land use descriptions 
 

Description 

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

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

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 

 
14.5.6 The surface type and soil type must be documented at each site. Surface type should be 

updated at Maintenance visits if the vegetation has changed appreciably since the previous 

                                                
 
66 WMO-No.8 (2014), Part 1, 1.3.3.2 
67 Measurement taken at the static pressure head or barometer pressure intake 
68 Bureau of Meteorology, Observation Specification 2013.1 (1997), Section 3.3, 3.3.1 
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visit. One surface type and one soil type which best describes the site must be selected from 
Table 3. 

Table 4: Surface and soil types 
 

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  

 

14.6 Equipment required 

14.6.1 The following minimum equipment is recommended for performing metadata collection. 
 

1. GPS (to determine location using WSG84 datum). 
2. Magnetic compass (and information on magnetic variation for the location being visited). 
3. Clipboard, pens, pencils, paper. 
4. Digital camera. 
5. Data collection forms. 
6. Site diagram template.  
7. PPE69 required for working at the site. 

14.7 Maintenance and Monitoring Reports 

14.7.1 Organisations are required to provide all routing Testing, Calibration and Maintenance reports 
to Meteorological  

Authority Office. Reports should contain the following information as a minimum70: 
 

 Document any change to the equipment siting or exposure of instruments. This includes 
supplying new photos or other site metadata; 

 Document the meteorological conditions at the time of the Testing (e.g. wind speed/ 
direction, air temperature, relative humidity, Atmospheric Pressure); 

 A report detailing individual Sensors results against the reference instruments (test 
equipment) and all other Maintenance performed; 

 Details of replacement Sensors installed (i.e. serial numbers/make); and 

 Detail changes to site contact details including phone numbers. 

                                                
 
69 Personal Protective Equipment 
70 Form MA8d to be used 
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Meteorological Authority Office 

Legal and Commercial Program 

Corporate Services Group 

GPO Box 1289 

Melbourne VIC 3001 

 

T 03 9669 4000 

E metauthority@bom.gov.au 

 

 

 

 

 

15 Contact details 
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Attachment 1: ICAO Obstacle Limitation Surfaces 
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Attachment 2: Example Site diagram template 
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Example of Topographical Map 

 

 
 
Example of Google Earth Image 

Attachment 3: Required metadata images 


