
1

Models to Determine Airport 
Capacity



2Separation Minima Application: 
between Departing Aircraft
PANS-ATM, ICAO Doc 4444 — Separation Methods and Minima, Chapter 5
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3Separation Minima Application: 
Departing Aircraft from Arriving Aircraft
PANS-ATM, ICAO Doc 4444 — Separation Methods and Minima, Chapter 5
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4Separation Minima Application: 
Time-based Wake turbulence separation minima
PANS-ATM, ICAO Doc 4444 — Separation Methods and Minima, Chapter 5

• Wake turbulence separations are not required:
a) for arriving VFR flights landing on the same runway as a preceding landing SUPER, HEAVY or MEDIUM aircraft; 

and
b) between arriving IFR flights executing visual approach when the aircraft has reported the preceding aircraft in 

sight and has been instructed to follow and maintain own separation from that aircraft.

• Otherwise, the following minima shall be applied to aircraft landing behind a SUPER, a 
HEAVY or a MEDIUM aircraft:

a) HEAVY aircraft landing behind SUPER aircraft — 2 minutes;
b) MEDIUM aircraft landing behind SUPER aircraft — 3 minutes;
c) MEDIUM aircraft landing behind HEAVY aircraft — 2 minutes;
d) LIGHT aircraft landing behind SUPER aircraft — 4 minutes;
e) LIGHT aircraft landing behind a HEAVY or MEDIUM aircraft — 3 minutes.
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5
Separation Minima Application: 
Time-based Wake turbulence separation minima
PANS-ATM, ICAO Doc 4444 — Separation Methods and Minima, Chapter 5
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When aircraft are using:
• the same runway (see Figure 5-42);

• parallel runways separated by less than 760 m (2 500 ft) (see Figure 5-42);

• crossing runways if the projected flight path of the second aircraft will cross the 
projected flight path of the first aircraft at the same altitude or less than 300 m 
(1 000 ft) below (see Figure 5-43);

• parallel runways separated by 760 m (2 500 ft) or more, if the projected flight path 
of the second aircraft will cross the projected flight path of the first aircraft at the 
same altitude or less than 300 m (1 000 ft) below (see Figure 5-43).

Traditional Wake Categories
• HEAVY aircraft taking off behind a SUPER aircraft — 2 minutes;

• LIGHT or MEDIUM aircraft taking off behind a SUPER aircraft — 3 minutes;

• LIGHT or MEDIUM aircraft taking off behind a HEAVY aircraft — 2 minutes;

• LIGHT aircraft taking off behind a MEDIUM aircraft — 2 minutes



6Separation Minima Application: 
Time-based Wake turbulence separation minima
PANS-ATM, ICAO Doc 4444 — Separation Methods and Minima, Chapter 5

When aircraft are using:
• the same runway (see Figure 5-42);

• parallel runways separated by less than 760 m (2 500 ft) (see Figure 5-42);

• crossing runways if the projected flight path of the second aircraft will cross the projected 
flight path of the first aircraft at the same altitude or less than 300 m 
(1 000 ft) below (see Figure 5-43);
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• parallel runways separated by 760 m (2 500 
ft) or more, if the projected flight path of the 
second aircraft will cross the projected flight 
path of the first aircraft at the same altitude or 
less than 300 m (1 000 ft) below (see Figure 
5-43).



7Separation Minima Application: 
Time-based Wake turbulence separation minima
PANS-ATM, ICAO Doc 4444 — Separation Methods and Minima, Chapter 5

For aircraft taking off from an intermediate part of 
the same runway or an intermediate part of a parallel 
runway separated by less than 760 m (2 500 ft) (see 
Figure 5-44), the following minimum separations 
shall be applied:

Traditional Wake Categories
• HEAVY aircraft taking off behind a SUPER aircraft — 3 minutes;

• LIGHT or MEDIUM aircraft taking off behind a SUPER aircraft — 4 
minutes;

• LIGHT or MEDIUM aircraft taking off behind a HEAVY aircraft — 3 
minutes;

• LIGHT aircraft taking off behind a MEDIUM aircraft — 3 minutes
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Models to Determine Airport Capacity
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9Calculating and Expressing Airport Capacity
Contributing Factors

Normally defined as the total number of 
movements, i.e. arrivals and departures, that 
the aerodrome can handle during the given 
period of time.  

• Capacity values are calculated for each aerodrome 
runway configuration and for the anticipated range 
of weather conditions, i.e., visual meteorological 
conditions, instrument meteorological conditions, 
and low visibility conditions

Often infrastructure-related, as opposed to 
ATCO workload-related, airport capacity is 
easier to calculate using mathematical 
models. 

• Nonetheless, the ATCO workload element, e.g., the 
need for the ATCO to coordinate departures with 
the adjoining unit, remains important and should be 
assessed during the calculation of aerodrome 
capacity
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10Determining the Aerodrome Arrival Rate (1/5)
Example: Doc 9971, Appendix II-B 

Definitions
• Aerodrome arrival rate (AAR)—a dynamic parameter specifying the number of arrival aircraft that an 

aerodrome, in conjunction with terminal airspace, ramp space, parking space, and terminal facilities, 
can accept under specific conditions during any consecutive 60-minute period.

• Aerodrome primary runway configuration– an aerodrome configuration that handles three percent or 
more of the annual operations.

Administrative Considerations 
• Identify the organization responsible for the establishment and implementation of AARs at selected 

aerodromes;
• Establish optimal AARs for the aerodromes identified; and
• Review and validate the aerodrome primary runway configurations and associated AARs at least once 

each year.

Simplified methodology based on the scientific process developed by the FAA for 
establishing AARs, as outlined in FAA Order JO 7210.3EE, Facility Operation and 
Administration, Chapter 10, Section 7
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Optimal AAR
Maximum arrival capacity

Adjusted arrival capacity
Operational AAR



11Determining the Aerodrome Arrival Rate (2/5)
Optimal AAR 

Calculate optimal AAR—the strategic capacity of a runway 
configuration– for the following meteorological conditions:   

• visual meteorological conditions (VMC): meteorological conditions allow vectoring for 
visual approaches;

• marginal VMC: meteorological conditions do not allow vectoring for visual approaches, 
but visual separation on final is possible;

• instrument meteorological conditions (IMC): visual approaches and visual separation on 
final are not possible;

• low IMC: meteorological conditions dictate Category II or III operations.
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12Determining the Aerodrome Arrival Rate (3/5)
Maximum runway arrival capacity

Calculate the maximum runway arrival capacity as follows: 
• Determine the average ground speed over the runway threshold and the spacing 

interval required between successive arrivals

• Divide the ground speed by the spacing interval to determine the optimum AAR

• Round down to the next whole number, or refer to ICAO Doc 9971, Table II-App B-1
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Table I. Maximum Runway Arrival Capacity

Ground Speed at the 
runway threshold 

(knots)

Spacing interval between aircraft at the runway threshold 
(NM)

3 3.5 4 4.5 5 6 7 8 9 10

140 46 40 35 31 28 23 20 17 15 14

130 43 37 32 28 26 21 18 16 14 13

120 40 34 30 26 24 20 17 15 13 12

110 36 31 27 24 22 18 15 13 12 11

130 KTS/3.25 NM = 40
Maximum runway arrival capacity = 40 arrivals per hour

125 KTS/3.0 NM = 41.66
Maximum runway arrival capacity = 41 arrivals per hour



13Determining the Aerodrome Arrival Rate (4/5)
Adjusted runway arrival capacity 

Identify any conditions that may adjust the runway arrival capacity, including:
• intersecting arrival and departure runways;
• lateral distance between arrival runways;
• dual use runways — runways that share arrivals and departures;
• land and hold short operations;
• availability of high-speed taxiways;
• airspace limitations and constraints;
• procedural limitations (noise abatement, missed approach procedures);
• taxiway layouts; and
• meteorological conditions.

Determine the adjusted runway arrival capacity using the previous factors listed 
for each runway used in an aerodrome configuration:

• add the adjusted runway arrival capacity values for all runways used in an aerodrome configuration to determine the 
optimal AAR for that airport configuration
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14Determining the Aerodrome Arrival Rate (5/5)
Operational AAR  

Calculate the operational AAR by accounting for real-time factors 
that require dynamic adjustments to the optimal AAR. 

• aircraft type and fleet mix on final;
• runway conditions;
• runway/taxiway construction;
• equipment outages; 
• approach control constraints; and
• wind (speed & direction)
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Operational AAR = Optimal AAR - Adjustment Factors

Table II. Examples of Operational AAR

RUNWAY 

CONFIGURATION

AAR for 

VMC

AAR for

MARGINAL VMC

AAR for

IMC

RWY 13 24 21 19

RWY 31 23 20 17
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Thank you.
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