London Gatwick Airport New Route 4
Standard Instrument Departures (SID)
Simulation Results
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Current Situation
The problem that the UK CAA has required Gatwick Airport Limited to
address is that the recently introduced ARea NAVigation (RNAV) Standard
Instrument Departures (SIDs) – although in compliance with international
design standards – do not ensure that departures following Route 4
always remain within the stipulated Noise Preferential Routes (NPRs).

This has resulted in a concentration of traffic outside of the NPRs as
shown in the following graphic:
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Current SID – Recorded Tracks

Focus of Achieved Tracks

Source: UK CAA CAP1346 - Report of the CAA’s Post Implementation Review of the Implementation of RNAV-1 Standard Instrument
Departures at Gatwick Airport
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Adopted Solution
Gatwick Airport Limited has therefore commissioned the design of a new
SID that uses alternative design criteria, but which remains compliant
with International Standards.
Gatwick Airport Limited has worked closely with the UK CAA and its
Approved Procedure Designers in developing the new SID profile. The
new SID has been subject to detailed regulatory oversight, Flight
Validation in advanced Flight Simulators and has gained UK CAA
Regulatory Approval.
The new design is shown in the next graphic that demonstrates that in
‘Standard Design’ conditions the nominal track of the procedure is
contained within the NPR:
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New SID - Nominal Track

Standard design criteria : Winds calm. Temp +15°C.
Max Angle of bank 25°: 220kts Indicated Airspeed.
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External Influences
An Indicated Airspeed (IAS) of 220kts was used in the design as this allows
the aircraft to retract flaps and ‘clean-up’ the airframe as soon as
possible. This minimises the power required - and therefore noise - to fly
the profile safely. Clearly, actual tracks flown depend on a multitude of
variable inputs:

Type of aircraft and its individual type limitations (e.g. the A320 is
limited to 25° Angle of Bank).
The aircraft’s individual equipment fit.
Take-off weight for any given flight.
But, predominantly, the weather conditions – especially the wind –
pertaining on the day.
We simulated various wind conditions to show the effects of strong winds
from various directions:
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North-West/Westerly Wind Simulation - A320

Surface wind: 240°/30kts. 2000ft wind 270°/50kts. 5000ft wind 300°/70kts.
Standard pressure (1013.2 hPa). Temp +15°. Typical Aircraft Weight
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Westerly Wind Simulation - A320

Surface wind: 210°/30kts. 2000ft wind 240°/50kts. 5000ft wind 270°/70kts.
Standard pressure (1013.2 hPa). Temp +15°. Typical Aircraft Weight
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Southerly Wind Simulation - A320

Surface wind: 180°/30kts. 2000ft wind 180°/50kts. 5000ft wind 210°/70kts.
Standard pressure (1013.2 hPa). Temp +15°. Typical Aircraft Weight

© Cyrrus Ltd 2016

9 of 13

Slower Speeds/Other Aircraft Types
It is clear that for most wind conditions, except very strong winds from
the south, most aircraft tracks should be contained within the NPR, which
is a major improvement over the current situation.

However, investigating further, we tried a slightly slower speed to see if
this would make the design more tolerant of strong southerly winds.
A modest improvement resulted, but did not produce an answer that
suggested that NPR containment would be more assured: see the next
graphic.
We also used a Boeing 737 simulator to see if there was a material
difference between the 2 aircraft types.
There wasn’t – despite the B737 being able to use 30° Angle of Bank.
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Southerly Wind Simulation - A320 @ 200kts

Surface wind: 180°/30kts. 2000ft wind 180°/50kts. 5000ft wind 210°/70kts.
Standard pressure (1013.2 hPa). Temp +15°. Max Aircraft Weight
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Further Considerations
Slowing aircraft to operate at even lower speeds might produce a better
track keeping performance within the confines of the NPR. However, such
a procedure would require those aircraft to keep their flaps deployed to
ensure a safe margin is maintained above an aircraft’s stall speed,
especially in a sustained turn, which would require more power to
overcome the increase in drag. This is both contrary to standard
operating procedure and would result in more airframe and engine noise.
The operational and associated environmental drawbacks to reducing
speed significantly around the turn therefore appear to negate the
apparent advantage of adopting this procedure permanently on route 4.
Nonetheless, we are developing this option to establish if any worthwhile
advantages can be realised in proposing its implementation at times of
high wind.
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Conclusion
There is no ‘one size fits all’ solution to a Regulatory compliant design of a
SID on this route – there are too many variables to accommodate.
However, in most wind conditions the new SID design should ensure that
most aircraft stay within the NPR swathe most of the time. This is a
significant improvement over the current situation.
Moreover, the new design of SID – assisted by variable wind conditions should allow an element of natural dispersion of the ground tracks within
the NPR swathe.
Nonetheless, in the relatively rare conditions of very strong southerly
winds, aircraft are going to drift northwards, this should be the exception
rather than the rule.

Gatwick Airport Limited is continuing to work with the industry and with
the Regulatory Authorities to try to develop further improvements to its
operations in keeping with the findings of the CAA’s PIR.
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