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Handbook of Infrastructure Engineering - Aerodromes 

Appendix E - Apron Floodlighting Design and Test Criteria 

 

1 Design Objective 

The design objective is to provide illumination of the aircraft positioned on the aircraft parking stand 

at night to enable operational access, servicing, maintenance and security management of the 

aircraft in an appropriate and safe manner for both pedestrian and ground support equipment (GSE) 

movement. 

1.1 Basis of Design  

The Basis of Design for Apron Floodlighting shall be: 

1.1.1 Photometric compliance criteria 

a. Compliance with the ADRM and the MIEE is required; and 

b. The Handbook of Infrastructure Engineering – Aerodromes schedules illumination 

compliance criteria to be provided by the apron floodlighting installation for aircraft parking 

positions used at night. The following criteria is summarised here for information. 

Whilst the ADRM invokes Part 139 MOS Chapter 9 Division 12 criteria requiring that parking positions 

intended for use at night be provided with apron floodlighting, it stipulates the additional 

requirements, that: 

a. vertical illumination of the parking position required for the full length of the parking 

position; 

b. vertical illumination to be provided for non-air transport operations ; and 

c. illuminance measurement and testing arrangements. 

Thus, the requirements are (extract of Part 139 MOS with ADRM corrections italicised): 

[Part 139 MOS] 9.116(3) The minimum average illuminance of an apron must be at least as follows:  

(a) at an aircraft parking position intended for air transport operations:  

(i) for horizontal illuminance at a parking position with an aerodrome reference code letter — 

a minimum lux rating in accordance with Table 9.116 (3) for the code letter, with a uniformity 

ratio (average to minimum) of not more than 4:1; and  

(ii) for vertical illuminance at a parking position with an aerodrome reference code letter — a 

minimum lux rating in accordance with Table 9.116 (3) for the code letter, at a height of 2 m 

above the apron in the relevant parking direction, along the aeroplane centreline over the 

entire length of the parking position;  

(b) at an aircraft parking position not intended for air transport operations: 

(i) a minimum lux rating for horizontal illuminance in accordance with Table 9.116 (3) for the 

code letter, with a uniformity ratio (average to minimum) of not more than 4:1. 

(ii) a minimum lux rating for vertical illuminance in accordance with Table 9.116 (3) for the 

code letter, at a height of 2 m above the apron in the relevant parking direction, along the 

aeroplane centreline over the entire length of the parking position. 
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(c) at other apron areas — horizontal illuminance at 50% of the average minimum illuminance for the 

highest code for the associated parking positions on the apron, in accordance with Table 9.116 (3), 

with a uniformity ratio (average to minimum) of not more than 4:1. 

[Part 139 MOS] Table 9.116 (3) Minimum parking position illuminance 

Aerodrome reference code 

letter for parking position  

Minimum horizontal and 

vertical parking position 

average illuminance for aprons 

intended for air transport 

operations  

Minimum horizontal and 

vertical parking position 

average illuminance for aprons 

not intended for air transport 

operations  

A  10 lux  5 lux  

B  10 lux  5 lux  

C  20 lux  10 lux  

D  20 lux  10 lux  

E  20 lux  10 lux  

F  20 lux  10 lux  

Note The ground service equipment area independent of the aprons is recommended to have a 

horizontal illuminance of at least 10 lux with a uniformity ratio (average to minimum) of not more 

than 4:1. 

[Part 139 MOS] 9.116(4) For paragraph 9.116 (3) (a) and (b) [as amended by ADRM], illuminance 

measurements at the time of commissioning and during any subsequent checks, including those made 

during the aerodrome technical inspection, must be taken as follows:  

(a) for horizontal illuminance: 

(i) measured with a clear line of sight to the source of apron floodlighting;  

(ii) verification test measurements must be taken and recorded using a grid with a maximum 

spacing of 5 metres between measuring points. 

(b) for vertical illuminance:  

(i) measured perpendicular to the centreline of the parked aircraft, with the lux meter facing 

outwards from the centreline; and  

(ii) measured in opposing directions;  

(iii) with a clear line of sight to the source of apron floodlighting; and 

(iv) Two averages must be measured, one for each of the opposing directions, using a 

maximum spacing of 5 metres between measuring points. 

(c) Vertical Illuminance Characteristics of a parking position: To confirm the characteristics of Vertical 

Illuminance lux levels across the entire parking position, design modelling and subsequent verification 

test measurements must be taken and recorded using a grid with a maximum spacing of 5 metres 

between measuring points. Two readings must be taken and recorded for each measuring point on the 

test grid and the two readings must be measured in the same opposing directions as detailed in MOS 

139 Chapter 9, Division 12, Sub-regulation 9.116 (4)(b)(i)-(ii). 
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1.2 Characteristics 

Illumination levels, spectral distribution, configuration, supply arrangement and aiming shall be as 

detailed in the ADRM. Operational requirements may require illumination levels other than those 

detailed for specific aircraft classifications. 

Historically High Intensity Discharge (HID) lamps such as Metal Halide (MH) and High-Pressure 

Sodium (HPS) lamps have been used for apron floodlighting. 

Light Emitting Diode (LED) technology is emerging as an effective alternative. 

1.2.1 Colour and Colour Rendering  

The colour of light and its colour rendering index (CRI) must be considered in the application of apron 

floodlighting. Cautionary and danger signs and markings on aircraft, pavement or GSE typically 

incorporate red and yellow colouring, and care must be taken in selecting the appropriate light 

source to enable such signage and markings to be clearly visible. 

Whilst high intensity discharge lamps tend to produce a light with apparent colour and colour 

rendering dependent on the different chemical compositions generating the light (the MH lamp 

output has more of a blue/green tinged white light and the HPS lamp output appears more orange or 

yellow), LED floodlights designed for aircraft aprons typically have better colour composition and 

may be considered to provide a more optimal solution and provide higher CRIs for better colour 

vision at night. 

The designer is responsible for selecting the most appropriate light source for the required 

application. 

1.2.2 Strobing 

Any visual stroboscopic effect created by apron floodlighting may lead to unsafe situations. If the 

frequency of fast rotating machinery or moving parts, for example aircraft propellors, coincides with 

the frequency, or multiples of the frequency, of the light modulation, the machinery can appear to 

be stationary, or to move with another speed, potentially leading to hazardous situations. 

Because of the illusion that the stroboscopic effect can give to moving machinery, single-phase 
lighting should be avoided and floodlight luminaires should be supplied across the three phases. 

LED floodlights do not intrinsically produce strobe effects; they just reproduce the input current 
waveform very well, and any ripple in the current waveform is reproduced by a light ripple because 
LEDs have a fast response, and where a phosphorescent coating is applied have a relatively long 
persistence. Therefore, compared to conventional HID floodlighting technologies the LED lighting 
produce a more stable and consistent illumination providing a safer environment. 

The designer is responsible for ensuring that stroboscopic effects are not created, with due 

consideration to all operational and fault conditions (e.g. some floodlights may be extinguished if 

only one parking position occupied). 

1.2.3 Glare  

Glare is the loss of visual performance or discomfort produced by an intensity of light in the visual 

field greater than the intensity of light to which the eyes are adapted. Simply put, glare occurs when 

too much light enters one’s eye and interferes with one’s eye's ability to manage it. 

Glare must be managed at any aerodrome to prevent extraneous light interfering with a pilot’s 
visibility of the visual aids provided to support landing and movement of the aircraft, particularly at 
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night. The aerodrome typically presents as a dark area with the eye adjusting to the lower light 
levels, which then presents a vulnerability to any light leakage from undesired sources which may 
cause reduction in the brightness of the rest of the vista.  

Glare may be “direct”, associated with direct line of sight to the light source, or “reflected”, where 
light is reflected off a surface that then presents itself too brightly resulting in disruption to the 
pilot’s sight. 

Luminaires must be shielded to prevent extraneous light from being emitted above horizontal; and 
this is particularly so for luminaires fitted with omnidirectional HID lamps. HID fittings typically 
incorporate a reflector to redirect the omnidirectional light which results in a focussed, uneven 
distribution pattern. 

LED luminaires are typically unidirectional with technology that provides even distribution and tight 
cut-off illumination patterns. 

1.2.4 Lifespan and Maintainability 

LED lights have a significantly longer lifespan than HID. This means that there is less time spent 
maintaining the fixtures due to replacing the lamps. Also, since the mounting height of the flood 
lights are typically 15 metres or higher, special equipment such as a bucket truck or a lift would be 
required to reach the light in order to replace it (and possibly the ballast), and in turn may require an 
outside contractor to maintain the fixtures. Less time required to maintain the fixtures means less 
maintenance costs. 

LEDs floodlights have an extremely long lifespan relative to every other lighting technology subject to 
management of damage due to lightning strike 

1.2.5 Mixing of technology 

In principle, mixing of lamp technologies is strongly discouraged. 

However, the requirement to provide a low level of illumination in the event of a power failure whilst 
the HID lamps cool and restrike must be considered. 

1.2.6 Maintenance Factor 

An appropriate maintenance factor shall be applied to the floodlight luminaires’ rated intensity 

during design, this shall incorporate: 

a. A lumen depreciation factor (as obtained from the manufacturer of the floodlight luminaire); 

and 

b. A dirt depreciation factor (reflecting proposed maintenance regime, using AS/NZS 

1158.0:2005). 

A factor greater than 0.85 shall not be applied. 

1.3 Apron Floodlight Measurement and Testing Methodology 

Data collected from site shall be used to calculate the minimum, maximum and average horizontal 

and vertical illumination levels of each parking position. 

Site assessment shall record the nominal floodlight pole location, pole height, quantity of luminaires 

and assessment of floodlight aiming point. 

Testing shall be undertaken to confirm illumination levels without the presence of obstacles or 

influencing factors that may impact illumination measurements. 
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The Tester shall measure illuminations levels with a calibrated lux meter in accordance with the 

following: 

1.3.1 Horizontal Illumination 

a. A 5 metre x 5 metre grid shall be established across each parking position, with 0,0 reference 

established at the extended aircraft parking centreline intersection with the boundary of the 

parking position. Test points are at the intersection of the grid lines 

b. Across each aircraft parking position capture horizontal illumination measurements (lux), 

that is, light falling onto the horizontal surface, at each test point located at ground level: 

c. For the other apron areas outside the defined parking positions (including the taxilanes), 

capture horizontal illumination measurements (lux) at ground level over a nominal 10 metre 

grid evenly spaced within the extremities of the apron including measurements at these 

extremities. 

Refer to Figure 1 for indicative set-out of the test points across the aircraft parking positions. 

Refer to Figure 2 for indicative set-out of the test points across the aircraft parking positions and 

other apron areas. 

1.3.2 Discussion 

Illumination of horizontal surfaces enables visibility of pavement markings. 

Where an appropriate amount of horizontal illumination is provided across the broader apron area 

beyond the parking position, then consideration may be given to omitting the taxilane centreline 

lighting providing guidance to each parking position. Part 139 MOS stipulates that minimum average 

horizontal illumination of the broader apron area must not be lower than half of the parking position 

illumination for taxilane centreline lighting to be omitted. 

Where floodlights are located on the apron perimeter, then the horizontal illumination of the 

broader apron area may significantly exceed the illumination levels of the parking position. Whilst in 

principle this may allow omission of the taxilane centreline lighting, consideration must be given to 

the potential contrast of pavement markings on light-coloured concrete surfaces illuminated with 

significant intensity and the associated “reflective glare” resulting in the markings being “washed 

out”. 

Apron floodlighting control may be provided to enable only the receiving parking position to be 

illuminated, and thereby necessitating provision of taxilane centreline lighting through the apron 

area not sufficiently lit. 

A designer should develop an apron floodlighting solution that optimises lighting of “other apron 

areas” with due consideration of how the floodlighting is controlled and the capital and maintenance 

cost of providing taxilane guidance lighting on the apron. 
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Figure 1: Test grid established across the aircraft parking position 
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Figure 2: Test grid established across the aircraft parking position and broader apron area 

 

1.3.3 Vertical Illumination 

Across each aircraft parking position capture vertical illumination measurements (lux), that is, light 

falling onto the vertical surface, at each test point at a height of 2 metres above ground level: 

a. measurements to be taken perpendicular to the aircraft centreline for the port side, 

b. measurements to be taken perpendicular to the aircraft centreline for the starboard side, 

To aid evaluation of the lighting levels on the apron, also capture across each aircraft parking 

position vertical illumination measurements at each test point at a height of 2 metres above 

ground level: 

a. measurements to be taken aligned to the aircraft centreline towards the front of the aircraft, 

b. measurements to be taken aligned to the aircraft centreline towards the rear of the aircraft, 
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1.3.4 Discussion 

Vertical illumination of surfaces enhances the depth perception when assessing proximity and 

distance of objects, whether stationary or moving. Whilst critical to understand the ability for GSE to 

approach and service an aircraft (fuselage), there is also the issue of GSE operators being cognisant 

of other GSE and personnel on the apron. 

For vertical illumination, the criteria defined by Part 139 MOS is the “Minimum parking position 

average illuminance”; that is, the minimum calculated average illuminance on a vertical surface 

aligned to the centreline of the aircraft parking position. 

So this means that illumination measurements taken on the vertical surface aligned to the centreline 

of the aircraft parking position (2m above ground level), say every 5 metres, shall be summed and 

divided by the number of points in the sample. The calculated average illuminance on the vertical 

surface shall exceed the minimum. The calculated average illuminance shall be assessed against the 

minimum value in the sample, with a requirement that ratio shall not exceed 4:1. 

ADRM para 5 states that whole apron to be characterised; with vertical illumination assessed at each 

point on a 5-metre grid across the apron, see Figure 1 for a graphical representation of this. 

Test results collected in accordance with ADRM para 5 may be assessed for average and minimum 

vertical illumination across the whole apron, noting that there is no compliance criteria for this 

analysis. The intent is to characterise the vertical illumination on the apron parking position and 

correlate it with the design model. The purpose is to allow a general assessment of “dark spots” on 

the apron with due consideration whether there is an issue. 

Figure 3 provides a graphical representation of the manner with which the vertical test plane is to be 

oriented. Note that the vertical test plane is established entirely based on the intended orientation of 

the design aircraft in the parking position, and this is independent of the actual relative position of 

the apron flood lights.  

1.3.5 General 

The recorded measurements shall be tabled in an electronic Microsoft Excel spreadsheet including:  

a. A matrix of measurements against their grid position (for each measurement type) including 

associated distance from a constant reference point (e.g. grid position based off the aircraft 

parking opposition extended centreline and apron edge),  

b. All influencing factors such as lamp outages, damaged/dirty luminaires, presence of other 

lighting in the proximity of the apron, etc,  

c. Weather and environmental conditions such as the impact from moonlight,  

d. Presence of aircraft, service vehicles and any other obstacles on the apron area,  

e. Manufacture and model of test equipment. 

 

 

  



     

   
 

 

Figure 3 – Setting up the Vertical Test Plane 

 


