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Introduction

Bureau Veritas were commissioned by HACAN to carry out a range of short studies
into aircraft noise and London Heathrow. One element of those studies was an
investigation into any changes in flight paths used by aircraft arriving at Heathrow

from the east (known as westerly arrivals).

To facilitate this work an approach was originally made to the National Air Traffic
Services to establish what information was available. Eventually with the help of BAA
(Heathrow), some initial data was supplied covering a westerly operation day in 1996
and a westerly day in 2005. Unfortunately, the mode of operations for the two years
were not quite identical, thus preventing a strict like for like comparison from being
made. A further request to BAA for precisely comparable data was made and Tables

1 and 2 show the data that were obtained:

Table 1
Flight Paths data received for a day in July 1996
and for 5™ July 2005

Runway Time Period (local)

27L 0400 — 0600
27L 0400 — 1400
27L 0600 — 0800
27L 0800 — 1000
27L 1000 - 1200
27L 1200 - 1400
27R 1400 — 2300
27R 1600 — 1800
27R 1800 — 2000
27R 2000 — 2200
27R 2200 - 2330
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1.3 Using the range of information provided, various analytical techniques were explored
in order that, if possible, some conclusions could be drawn over the change in arrival
flight paths over London between 1996 and 2005.

14 This report describes the results of that investigation. Section 2 provides some
background information on the operational modes of London Heathrow, Section 3
describes the analytical techniques examined and employed and Section 4 presents

the results. Section 5 provides some conclusions.

15 The assistance provided by British Airports Authority in the production of this report is

gratefully acknowledged.

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 6



HACAN

Aircraft Noise and Flight Paths

21

2.2

2.3

24

2.5

Heathrow Airport

Modes of Operation

Aircraft usually take-off and land into the prevailing wind. If the wind is coming from

the west, this mode of operation is called westerlies. If from the east — easterlies’.

As there are two parallel runways at Heathrow, there is a choice over which can be

used.

On westerlies, the system of alternation means that during the daytime, one runway
is used exclusively for arrivals, whilst the other is used for departures. At 15.00
hours, this arrangement alternates so where there were arrivals, there are departures

and vice versa.

On easterlies, the Cranford agreement currently prevents departures from occurring
from the northern runway. Thus at present on easterly days, all departures occur
from the southern runway and all arrivals occur on the northern runway. (However,

this is not relevant for this study)

The identifier for each runway depends on the mode of operation. So on westerlies,
the northern runway is known as 27R, but on easterlies it is 09L. Figure 1 below

shows schematically the Airport and the runway identifiers

! Although not directly relevant for this study, Heathrow operates during the daytime what is known as Westerly
Preference, whereby in still conditions and even with a slight easterly wind, westerly operations occur. The original
intent of this approach was to limit the number of departures occurring over West London.
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2.6 The data shown in Table 1 indicates whether the mode of operation during a

particular time period on those two days had arrivals primarily on 27L or 27R.

2.7 Runway usage information was also available for 5" July 2005. These data are
shown in Table 2 below:

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 8
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Table 2
Runway Usage Data for 5" July 2005
LONDON (HEATHROW) AIRPORT
RUNWAY UTILISATION
Tuesday 05 July 2005 DAILY MOVEMENT TOTAL : 1364
HELI TacTic DECLARED
uTC 271 27R o9L 09R 23 HELI RWY |HOURLY RUNWAY TOTAL NONRWY QELCYL,D CAPACITY
A D A D A D A D A D A D ARR DEP TOTAL A D QESIAV_?YL A D T
0001-0100 o] o] o]
0101-0200 o] o o
0201-0300 o] o] o]
0301-0400 4 4 0 4
0401-0500 10 10 o 10
0501-0600| 23 17 10 40 10 50 36 27 63
0601-0700| 38 43 38 43 81 39 44 83
0701-0800| 40 38 40 38 78 40 42 82
0801-0900| 38 36 38 36 74 39 41 80
0901-1000| 40 41 40 41 81 39 42 81
1001-1100| 38 45 38 45 83 42 42 84
1101-1200| 40 40 40 40 80 39 41 80
1201-1300| 41 44 41 44 85 43 42 85
1301-1400| 42 43 42 43 85 41 40 81
1401-1500 1 47 39 40 47 87 40 44 84
1501-1600 42 35 35 42 77 1 1 42 45 87
1601-1700 43 42 42 43 85 42 43 85
1701-1800 40 40 40 40 80 43 43 86
1801-1900 4 37 40 44 37 81 43 42 85
1901-2000| 4 39 42 46 39 85 40 39 79
2001-2100 1 43 46 47 43 90 44 39 83
2101-2200 17 16 18 16 35 51 21 30 51
2201-2300 2 12 2 12 14
2301-2400 1 o 1 1
T
o 350 | 308 | 333 | 371 o (o] o (o] o (o] o (o] 683 679 1362 1 1
7
A 573 578 577 | 585
L 658 704 o o o o 2
S 629 668 673 | 686
2.8 The information in Table 2 was obtained from the National Air Traffic Services. It

shows the hours of the day (in GMT) and the number of arrivals and departures that

occurred on the various runways.

2.9 It can be seen that, between 1800 and 2100 hours, not only were there arrivals on

27R, but there were also some arrivals on 27L. Examination of the flight path data

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 9
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provided for these periods did not show these arrivals. Consequently further data

were sought from BAA and Table 3 shows the additional information received.

Table 3
Additional Flight Path data received for 5" July 2005

Time Period (GMT)
1800 - 2100
1800 — 1900
1900 — 2000

2000 - 2100

10
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3 Analysis

3.1 Several methods of analysis were considered in order to compare 1996 with 2005.

Various features were identified as being relevant. These were:
the difference in the areas affected,
the size of the area affected,
those areas which were affected by multiple aircraft passing; and
those areas affected by turning aircraft.

This latter point was examined because there is the potential for an increase in noise
to occur whilst arriving aircraft are turning. This is because aircraft generally have to
alter their flaps and rudder positions as well as increasing their engine power in order

to execute the turn. These actions tend to result in an increase in noise generated.

3.2 A first issue that had to be addressed was that the scales of the data sets provided
for 1996 and 2005 were different. To address this issue, the 5 July 2005 data was
re-sized to enable a direct comparison to be made with 1996. Secondly, the precise
area covered by the supplied plans was not the same. This point had to be borne in

mind when making the comparison.

3.3 The initial analysis involved setting up a grid of squares 2cm by 2cm in size. This
equated to an actual size of 4 km by 4 km , i.e. an area of 16 km? per grid square.
The grid was placed over the flight path map and the number of squares counted that
had at least one flight path in them. An example of this grid pattern is shown in
Figure 2 with the base plan being the flight paths for the period 0400 — 1400 on 5"
July 2005.

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 11
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Figure 2
5" July 2005, 0400 — 1400 with 4km by 4km grid

3.4 With this size of grid, the resolution was too low for the features being sought to
become apparent.

3.5 A second grid was set up, this time with the square size being 2mm by 2mm
corresponding to a length of 0.4 km and an area of 0.16 km® An example of this grid

is shown in Figure 3 (with the same sample base plan):

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 12
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Figure 3
5" July 2005, 0400 — 1400 with 0.4km by 0.4km grid

Sample of 0.4km by

A

0.4km grid square

3.6 In this case the resolution was too high to enable meaningful information to be
obtained.
3.7 Having explored what turned out to be extremes, a final grid was set up with the

squares being 1cm by 1cm in size, equating to 2km by 2km and an area of 4 km®. A

sample of this grid is shown in Figure 4

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 13
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Figure 4
5" July 2005, 0400 — 1400 with 2km by 2km grid

3.8 This grid size appeared to strike the right balance

Swt108/st/06/145

Bureau Veritas, Great Guildford Street, SE1 OES
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4 Assessment

4.1 When examining the flight path plans, it is important to remember the following

details. These are:

There is no altitude information associated with the flight paths shown. Thus
although an area of London, particularly some distance from Heathrow may
appear to have an aircraft over flying it, it des not necessarily mean that the

noise from the aircraft would have been audible on the ground.

The density of the flight movements cannot be seen from the data. If more
than one aircraft follow exactly the same path the track would still appear as a
single line on the flight path plan. Separate lines only appear when a

different track is followed.

The extent of the information on each plan is different. The July 1996
diagrams (Appendix A) do not extend as far east as the July 2005 plans
(Appendix B). (For reference, when examining the plans in Appendix B, there
is no equivalent information for July 1996 to the east of a north-south line
through the “N” of “LONDON?"). Similarly, the 2005 plans extend further
north. The 1996 boundary lies along the word “Hempstead” of Hemel

Hempstead.
Initial Assessment

4.2 Before examining the outcome of the grid square analysis, some initial conclusions

can be drawn from a simple examination of the flight path plans.

4.3 Firstly, comparing Figure Al (Appendix A) with Figure B1 (Appendix B) which both
show the early morning arrivals (0400 — 0600), the increase in the level of activity
from 1996 to 2005 can clearly be seen. In 1996 there appear to have been roughly

five different routes into the airport, whereas around 12 routes can be seen in 2005.

4.4 At the other end of the day, comparing Figures A11 and B11 (2200 — 2330), again the
increase in movements from 1996 to 2005 is apparent. In addition, although the
eastern edge of the available information is not the same, close examination of Figure
A11 shows no evidence of the aircraft being held in a stack to the north-east, as they
were in July 2005. The routes in over Chigwell and Hainault in Figure A11 seem to
be straight towards the airport, whereas in Figure B11, the aircraft were turning over

these areas and being directed to the airport via Enfield, Southgate and Tottenham.

4.5 Figures A7 and B7 show the flight paths for the afternoon and evening period (1400 —
2330). Once again, the increase in movements is clearly seen, and whilst both in

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 15
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1996 and 2005 the “S” shape route from the north-east can be seen, the holding
pattern in 2005 is not discernible in 1996. (NB — Figure B7 does not show the TEAM

movements).
Detailed Assessment

4.6 The data collected from the analysis of the flight path data for both 1996 and 2005

and the various time periods have been assessed.
Flight Paths

4.7 Tables 4 and 5 show for each time period where a comparison was possible the
number of grid squares that were identified with at least one track (Table 4), together

with the corresponding area (Table 5).

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 16
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Table 4
Grid squares with flight paths — 1996 — 2005

Time Period 1996 2005 Difference

0400-0600 69 147 78
0600-0800 322 355 33
0800-1000 341 333 -8
1000 - 1200 297 331 34
1200 - 1400 328 372 44
0400 - 1400 402 398 -4
1400 -2330 442 461 19
1600 - 1800 342 338 -4
1800 -2000 300 380 80
2000-2200 341 413 72
2200-2330 150 222 72
69 147 78
Table 5

Area (km?) with flight paths — 1996 - 2005

Time Period 1996 2005 Difference

0400 -0600 276 588 312
0600 -0800 1288 1420 132
0800-1000 1364 1332 -32
1000-1200 1188 1324 136
1200 -1400 1312 1488 176
0400 - 1400 1608 1592 -16
1400 -2330 1768 1844 76
1600 -1800 1368 1352 -16
1800 -2000 1200 1520 320
2000 -2200 1364 1652 288
2200 - 2330 600 888 288
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4.8 It can be seen that for most of the time periods, there was an increase between 1996
and 2005, but not for all of them. Of interest is that the largest increases occurred in
the early morning (0400 — 0600) and in the three evening periods. For three of the

periods there was a small reduction.

4.9 The area covered by flight paths in the early morning haws more than doubled, and

the evening increases are also in the range of 25% to 50%.
Multiple Flight Paths

4.10 Tables 6 and 7 show for each time period where a comparison was possible the
number of grid squares that were identified with more than one track (Table 6),

together with the corresponding area (Table 7).

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 18
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Table 6
Grid squares with multiple flight paths — 1996 — 2005

Time Period 1996 2005 Difference

0400-0600 34 55 21
06000800 264 195 -69
0800-1000 268 287 19
1000 - 1200 256 278 22
1200 - 1400 284 327 43
0400-1400 368 376 8
1400-2330 386 415 29
1600 - 1800 263 293 30
1800 -2000 232 320 88
20002200 283 338 55
2200 - 2330 86 134 48
34 55 21
Table 7

Area (kmz) with multiple flight paths — 1996 - 2005

Time Period 1996 2005 Difference

0400 -0600 136 220 84
0600-0800 1056 780 -276
0800-1000 1072 1148 76
1000 -1200 1024 1112 88
1200 -1400 1136 1308 172
0400 - 1400 1472 1504 32
1400 -2330 1544 1660 116
1600 -1800 1052 1172 120
1800 -2000 928 1280 352
2000-2200 1132 1352 220
2200 - 2330 344 536 192

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES
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4.11 A similar pattern can be observed with regard to multiple flight paths. In this case,
though, there have been increases for all but one time period. The size of the
increase is broadly the same for the evening periods, although not quite as large for

the early morning.
Turning Flight Paths

4.12  Tables 8 and 9 show for each time period where a comparison was possible the
number of grid squares that were identified with turning tracks (Table 8), together with

the corresponding area (Table 9).

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES 20
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Table 8
Grid squares with turning flight paths — 1996 — 2005

Time Period 1996 2006 Difference

0400 — 0600 8 35 27
0600—0800 179 242 63
0800—1000 208 244 36
1000 - 1200 187 297 110
1200 - 1400 207 231 24
0400-1400 308 337 29
1400-2330 311 347 36
1600 - 1800 212 251 39
1800 -2000 172 292 120
2000-2200 195 264 69
2200 - 2330 49 121 72

8 35 27

Table 9

Area (kmz) with turning flight paths — 1996 - 2005

Time Period 1996 2005 Difference

0400 — 0600 32 140 108
0600-0800 716 968 252
0800 -1000 832 976 144
1000-1200 748 1188 440
1200 - 1400 828 924 96
0400 - 1400 1232 1348 116
1400 -2330 1244 1388 144
1600 -1800 848 1004 156
1800 -2000 688 1168 480
2000-2200 780 1056 276
2200 - 2330 196 484 288

Swt108/st/06/145 Bureau Veritas, Great Guildford Street, SE1 OES



HACAN
Aircraft Noise and Flight Paths

4.13  For grid squares with turning flight paths, it can be seen that there has been an
increase in each time period. Of note is the increase during the early morning 0400
— 0600 period (more than 4-fold, and during the late evening (2200 — 2330) more than
a doubling.

4.14  The largest increase in terms of area has occurred in the period 1800 — 2000.
Area affected by Flight Paths as a proportion of the study area

4.15 Table 10 shows the area covered by flight paths as a proportion of the total study

area (576km?)
Table 10
Area covered by flight paths as a proportion of the total study area
1996 - 2005

Time Period 1996 2005 Difference

0400-0600 12% 26% 14%
0600-0800 56% 62% 6%
0800-1000 59%  58% -1%
1000 -1200 52% 57% 6%
1200 -1400 57% 65% 8%
0400 -1400 70% 69% -1%
1400-2330 77% 80% 3%
1600 -1800 59%  59% -1%
1800 -2000 52% 66% 14%
2000-2200 59% 72% 13%
2200 - 2330 26%  39% 13%

4.16  Again, the largest increases in the proportion of the study area affected has occurred

in the early morning and in the evening.
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5 Conclusions

5.1 Considering the results of this analysis has highlighted the following:

The increase in the number of movements between 1996 and 2005 can
clearly be seen;

The increase in the use of holding stacks can be clearly seen;

In terms of geographical spread, the greatest increases have occurred in the
early morning and in the evening — arguably the relatively more sensitive
times of day.

Whereas the area affected in total by flight paths or by multiple flight paths
has not increased throughout the day, the same is not true for turning
movements. During every time period there has been an increase in the area
affected by turning movements. As it is generally accepted that aircraft can
produce more noise while turning, this suggests that the risk of disturbance

may have increased over the years with the increase of turning movements.

5.2 These results do give an indication of some causes for not only the increased level of

disturbance being reported but also the increased geographical spread of reported

disturbance. Furthermore, the times of day when these changes have occurred are

those which are likely to be perceived as more sensitive.

5.3 It would be interesting to speculate whether noticeable benefit would occur if the air

traffic management could be adjusted to minimise the turning movements carried out

by an incoming aircratft.
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