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1. Madrid-Barajas airport  
 

1.1. Current layout and threshold utilisation 
The following figure represents current airport layout as well as thresholds utilisation. 

North configuration is the most preferable configuration of the airport in more than 70% of time, not 
only due to north prevailing winds, but also because in case of calm winds, this airspace structure can 
cope with more approaches that the south configuration. In the night-time, where capacity issue is 
less critical, departures are performed from THR 36R instead of THR36L used during day time, in 
order to shift noise footprint closer to the airport. Therefore, north configuration is preferential 
whenever tail wind component is less than 10Kt provided runway surfaces are dry or wet with braking 
action good. 

In south configuration, during daytime departures are performed from THR15 and approaches from 
THR18R, whereas in night time approaches are performed from THR18L to minimise noise impact in 
populated northern areas. See Madrid-Barajas airport layout bellow: 

 

 Departure threshold 

Arrival threshold 

 

North 

Day (0700-2300 LT) 

36L 

33 

 

Night (2300-0700 LT) 

36R 

33 

 

South 

Day (0700-2300 LT) 

15 
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Night (2300-0700 LT) 

15 

18L 
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1.2. Physical and operational constraints 
The Madrid-Barajas physical environment is constrained by two factors: population and terrain 
whereas operational constrains include dense military operations in Madrid TMA and the lack of freer 
procedure design due to the dependence of conventional navaids. 

The following figure shows sensitive populated areas around Barajas airport, as well as military 
operational areas and bases, available conventional navaids and higher terrain obstacles. 

 

Figure 1   Madrid-Barajas constrains 

 

Military activities existing within the airspace of Madrid TMA have to be co-ordinated with civil traffic. 
In particular due to vicinity of Torrejon military base, ATC co-ordination rules between Madrid-Barajas 
and Torrejon as well as specific air navigation procedures have been required to ensure fluent 
operations in both airports. Exceptionally, in high military contingency level, Madrid-Barajas 
operations are subordinated to military operations, but generally coordination between civil and 
military operations is successfully achieved during approaches and departures. Further and higher 
from airports infrastructures, military traffic follows the CAO rules and uses military corridors 
separated from civil routes in order to access military restricted zones. 
Most constrained terrain obstacles and operational military areas are located in the north of Madrid-
Barajas airport. Main terrain obstacles are aligned following NNE-SSW direction, included into 
Sistema Central Mountain Range. Maximum altitude is around 7800 ft whereas airport is located at 
2000 ft and 50Km far away from range summit. Coinciding with less populated areas and mountain 
military infrastructure, mountain range is also used for military exercises that have great impact in 
Madrid-Barajas procedure design for both airport configurations (LED 40 and LED41). 

Most sensitive populated areas are located in north-west from THR 18R and south-east from THR33, 
that coincide with outer airport thresholds and their extended runway center lines. 

Finally, with regard to conventional navaids, current VOR/DME aids available for airport procedure 
design purpose is illustrated in Figure 1. 
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1.3. Current air navigation procedures 
A fundamental aspect to emphasise is that current design of routes and approach procedures has 
been performed minimising noise impact in the airport surroundings, making use of current navaids 
and ensuring obstacles and military areas clearance. 

Although most of Madrid Barajas SIDs and STARs are designed based on conventional navaids 
(VOR/DME), segments RNAV also exist since Madrid TMA is equipped to support B-RNAV and P-
RNAV using VOR-DME and DME-DME. 

 

1.3.1. Arrival procedures 

For the arrivals, in both configurations there are two initial approach fixes (IAF) located symmetrically 
with regards to the VOR/DME that defines them. These fixes are at the same time the initial point of 
the holding stacks. From these points the controllers provide radar vectoring to the operative runway 
with a double separation than in the final sequence. 

 

 

Traffic coming 
from West and 
South  

Traffic coming 
from North  and 
East 

 

Figure 2   Madrid north configuration arrivals 

In north configuration this T-shape of the approaches gives Madrid-Barajas airport sufficient capacity 
for current traffic density, but noise nuisance and claims in the south-eastern populated areas are 
growing. Currently, conventional approach procedures are issued for the approaches to the runway 
33, based on ILS Cat III and VOR/DME, but new technologies can be applied to minimise approach 
noise in these areas. Besides, approaches to this threshold have to be made compatible with the 
operation of Madrid-Torrejon military base in the east part of the airport. 

However in the less frequent south configuration, noise nuisance and claims in the north populated 
areas are also growing. Currently, conventional approach procedures are issued for the approaches 
to the runway 18R, based on ILS Cat III and VOR/DME, but again new technologies can be applied to 
minimise approach noise in these areas. 
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Traffic coming from East,
West and South 

Traffic coming  from 
North 
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Figure 3   Madrid south configuration arrivals 

 

1.3.2. Departure procedures 

Regarding departures, reduce noise impact over population around Barajas led to the design of 
routes with infrequent climb angles (slopes) (7% for flights departing from runway 36L and values 
between 4.5 and 7% for flight departing form runway 15). 

Moreover, in north configuration, to reduce noise impact on north-western populated areas, tighter 
aircraft control in western turns have been designed (through pairs of bank angle/speed and 
environmental radial limits) and segregation has been imposed to Category –D and noisier aircraft, 
diverging them to longest departure. (See following figure). 

 

 Category D and other 
noisy aircraft are not 
allowed to fly SID 
NVS3E and MONTO3E 

 

Figure 4   Madrid north configuration departures 

 

Departure routes in south configuration form an angle of 15 degrees from the runway centreline to 
avoid fly over the cities San Fernando de Henares and Mejorada del Campo. 
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Figure 5   Madrid south configuration departures 

 

Some of above-mentioned noise abatement departure designs were adopted as a correcting 
measured following the resolution of the Directorate general of environmental information and 
evaluation dated in 10 April 1996, as a component of the Environmental Protection Plan. In this 
sense, within the framework of the General Noise Abatement Programme , specific measures and 
designs were imposed: 

·  The modification of the departure routes in South configuration an angle of 15 degrees from the 
runway centreline to avoid fly over the cities San Fernando de Henares and Mejorada del Campo. 

·  Prohibition of night departures from runway 36R except for operative reasons. In this case routes 
turning to the West in 5,3 DME BRA will not be used. 

The come into operation of third runway (36L-18R) in 1998 led to the adoption of additional noise 
abatement design. For aircraft westbound, the natural route would over fly La Granjilla. Due to noise 
reasons only light aircraft perform this route. This gives raise to a capacity decrease since the first 
departure route is not usable with sequencing purposes. Thus the section where is necessary 
observing in-trail separations moves farther. 

Even more, the divergence point for the rest of routes was displaced to the called “mile 12” (12 DME 
BRA). Again, increasing common departure path, decrease sequencing possibilities and capacity falls 
off due to in-trail separations. 

 

1.4. Current noise abatement measures 
In this section noise abatement measures, which include runway uses, aircraft device deployment 
and/or noise aircraft curfews, are gathered and presented separately from previous horizontal designs 
described in the above section. 

Firstly, for both departures and approaches, a night operating restrictions have been issued in 
Spanish AIP due to noise quota. They consist on: 

·  From 1st April 2002, operations classified as CR-4 (EPNdB between 96 and 98.9 dB) and noisier, 
are forbidden from 0:00 and 6:00 hours local time. 

·  Permissions for aircraft of CR-4 category will be restricted to periodic flights already scheduled 
along 1999. 



 

  

Validation Methodology Report 
Public 

 

 

Page 13 

·  A 60-days transitional period was established from 26 of January 2002 to substitute the aircraft 
classified CR-8 (EPNdB between 99 and 101.9 dB) and CR-16 (EPNdB higher than 101,9 dB) or 
to re-schedule the operation out of the restricted night period. 

 

1.4.1. Departure noise abatement measures 

During day time, runway 36L holds its usual configuration. SID NVS2W and MONTO2W are 
mandatory for all CAT D aircraft and others specified in Barajas AIP. The rest of aircraft are allowed to 
use SIDNVS2E and MONTO 2E.  

In case of low airport activity conditions, runway 36R is preferred to be used, but only aircraft not 
included in the AIP list are allowed to use SID NVS5A and MONTO2A. 

During night time, departures are performed using runway 36R, however in this period of time, all 
aircraft must proceed by SID NVS5Y and MONTO2Y in western departures. 

The main drawback of aircraft segregation is the longer time and fuel consumption of the heaviest and 
noisiest aircraft that perform the longer departure; this can be seen as a penalty for this set of aircraft 
at each time. 

Moreover, noise abatement procedure for take off is the following: 

1. Up to 450 m above airport elevation: 

·  Take off power. 

·  Take off flaps. 

·  Climb maintaining V2 + 20 to 40 Km/h or limited by fuselage angle. 

2. At 450 m reduce power not less than ascent power. 

3. From 450 m to 900 m climb maintaining V2 + 20 to 40 Km/h. 

4. At 900 m accelerate gradually to reach climbing cruising speed with flaps retraction at the proper 
time. 

Other take off procedures can be followed whenever the airline reports in advance to the Airport 
Management the procedure used proving it cause less acoustic impact. 

 

1.4.2. Approach and landing noise abatement measure s 

Use of reverse thrust above idle regime is forbidden at night time, and landing and approach 
procedures on visual meteorological conditions have to be performed with an angle equal or higher 
than the ILS GP or PAPI of each runway. 

 

1.5. Future layout and threshold utilisation 
The following figure represents future airport layout as well as thresholds utilisation. 

Current prevailing wind conditions, northern winds, will give rise to major use of north configuration for 
future Madrid-Barajas airport. This configuration seems to be also the most preferable for the future 
airport. Again, in night-time, departures and approaches in both configuration will be performed 
making use of less critical runways from noise point of view. See future Madrid-Barajas airport layout 
bellow: 
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 Departure threshold 

Arrival  

threshold 

 

North 

Day 

36L / 36R 

33L / 33R 

 

Night 

36L 

33R 

 

South 

Day 

15R / 15L 

18R / 18L 

 

Night 

15L 

18L 

 

 

1.6. Future physical and operational constraints 
Major current Madrid-Barajas physical and operational constraints are invariable during Sourdine II 
selected timeframes, as terrain obstacles, sensitive population areas and military operations. It seems 
reasonable that within SII timescale these three constraints will always impact over airport operations. 
However, some new constraints may appear as new sensitive population areas and obstacles due to 
new airport infrastructure and new air navigation routes, higher dense populated areas or difficulties in 
achieving independent operations for both arrivals and departures or compatible miss-approaches 
with rest of airport operations due to particular airport layout. 

On the other hand, the forth constraint described in section 1.2., the dependence of conventional 
navaids should be changed by dependencies of future planned navaids described at European Air 
Navigation Strategies. These strategies include the directions or change, as well as the enablers for 
achieving foreseen Operational Improvements for 2010-2015 years, stated in the ECAC strategy in 
the field of Air Navigation. Due to expected timeframe of the Sourdine II project, long-term vision of 
future systems and achievements will be reasonably low detailed and based on estimations. 

 

33L 

33R 

36L 36R 

15R 

15L 

18R 18L 
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1.7. Future air navigation procedures and noise aba tement 
measures 

Most of Madrid-Barajas current noise problems are produced in night period hence most anti noise 
measures are focused on this period. 

In Barajas, capacity is not a key factor during night time therefore noise abatement procedures can be 
implemented even if they penalise capacity. Selective use of runways for arrival or departure 
operations and runway closing can be mentioned amongst the measures currently adopted. 

The following figure shows the arrival and departure routes for north configuration considered in the 
official environmental impact report (DIA). The routes depicted are a very preliminary outline of the 
future scenario since Madrid TMA will be eventually modified. 

To decrease the complexity of departure routes, aircraft will be segregated by destination on ground. 
Aircraft westbound will use runway 36L whereas aircraft eastbound will use 36R. 

Simulation forecasted unacceptable noise impact problems during night time due to the mentioned 
runways 36R and 33L. Therefore these runways will be closed during night time. All the arrivals will 
use runway 33R and departures to the East and North, which operated before using runway 36R, will 
fly current routes 04’ and 05’ (designed for single runway). 

During day, foreseen noise abatement measures are intended to maintain the current prohibition for 
noisy aircraft of flying route 01. During night time this route will be forbidden for any type of aircraft. 
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33L
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36R

01 forbidden for noisy 
aircraft  
Not usable at night 

02 
 

03 
 

04 
 

05 
 

04’ 
 

05’ 
 

04 and 05 Not usable at night 
(36R closed) 
04’ and 05’ used instead. 

01 
 

Not usable at night  
Noise problems over 
San Fernando de 
Henares and Coslada  

Not usable at night  
Noise problems over 
Algete and Cobeña 

 

Figure 6   Madrid north configuration arrivals and departures 

In the case of departures, designers have played with the parameters length and direction of the initial 
departure sections to propose different alternatives that reduce the baseline noise impact (considering 
baseline the routes represented above which do not make use of advanced technologies). 

The noise impact studies developed up to the moment have assumed the following hypothesis when 
calculating the routes: 

·  Even though navigation techniques to be implemented at a medium term could provide additional 
benefits in noise abatement, only current technically feasible routes have been considered.  

·  There will be on ground segregation. West runways (18R-36L and 15R-33L) will serve departing 
flights to the North and West in North configuration and to the South and West in South 
configuration. East runways will be used in a similar manner. 

·  The arrival and departure routes have to avoid fly over populated areas near the airport. 

·  Routes design has to follow national and international standards, in particular OACI design rules. 
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·  Possible future decrease of current separation minima, 15 degrees for independent departures, 
has not been considered. 

·  Structural changes to the current TMA have not been considered. 

 

To avoid populated areas located at northwest, the turning point for the flights to the West has been 
moved away. Doing so, the less noisy alternatives decrease the capacity due to the increase of the 
common departure path, which imposes higher in-trail separation since departure routes lose their 
divergence. 

As far as possible, future configurations will use non-populated corridors however since runway 
independency is needed, more flexibility to design alternatives is required. 

New TMA will allow route optimisation and therefore a decrease in population affected by noise. The 
definite design for the future Madrid TMA is currently under study. However for the arrivals is 
foreseeable that two new IAFs – one for each arrival runway- will be set to complete instrumental 
approaches and to sequence aircraft by performing radar vectoring. Each of these IAFs will be fed 
from two secondary fix depending on the flight origin. 

 

 

 

IAFs 
Secondary fix 

 

Figure 7   Future Madrid north configuration arriva ls 

 

The necessary runway independency conditions the interception angle with the ILS localizer. This 
requirement could be satisfied through RNAV routes. 

In addition the military base of Torrejón interferes with approaches to both runways. 

Miss-approach maneouvres are other difficult point when designing the approach procedures. The 
solution to adopt has to balance the following four factors: 

·  Avoid the obstacles located to the East of runway 33R. 

·  Maintain interference with the rest of operations as low as possible. 

·  Minimise noise nuisance to the populated areas that border the airport. 
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·  Achieve OCA/H appropriate for instrumental operations. 

 

South configuration undergoes the same problems than North configuration. Noise impact during day 
time is acceptable whereas night operation originates higher impact. 

Being so, several alternatives were studied including close of runway 15L that was finally discarded. 
The alternative represented in the following diagram seems to be the best from an environmental 
point of view. 

 

�� ���� ��

15R

15L

18R 18L
��������

��������

15º

�� ���� ���� ���� ��

15R

15L

18R 18L
��������

��������

15º

�� ���� ��

06 

07 

06’ to be used 
during night time 

06’ 

Closed during night time due 
to noise affection to Coslada 
and San Fernando de Henares 

Closed during  
 night time  

 

Figure 8   Madrid south configuration arrivals and departures 

 

During day time arrivals and departures will use both runways. 

Departure route 07will use runway 15R turning 15 degrees to the East after take off, and route 06 will 
diverge 15 degrees to the East from runway 15L centreline. 

Avoid overfly populated areas and achieve independency of departure runways maintaining capacity 
levels at the same time are the objectives when designing the departure manoeuvres for south 
configuration. An additional constraint is the operation in the military base of Torrejón, which interferes 
with aircraft departing from runway 15L. 

Approaches in south configuration have the same constraints as in north configuration: 

·  Design of miss approach manoeuvres. 

·  Compatibility with military area of Torrejón. 
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-  Interference with current dangerous areas LED 40 and 41. 

-  The arrivals to runway 18 R and 18L (specially the latter) have to be compatible with military 
areas. RNAV use is foreseen. 

·  Independency of arrivals that force using RNAV routes. 

 

During night time runway 18R and 15R will be closed. The aircraft departing by runway 15Lwill use 
route 06’, following runway heading. 
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Appendix II. Naples-Capodichino Problem 
Description. 
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1. Naples-Capodichino airport 
 

1.1. Current layout and threshold utilisation 
Naples airport is situated at an altitude of 91 m above sea-level and it’s opened for 24 hours, there is 
only one runway 06-24 represented in the following figure. 

Currently the 90% of approach land in THR 24 and the 70% of the departures take off from THR24, 
overflying Naples City, to get full advantage of the airport capacity and to guarantee safer approaches 
(only THR24 is equipped with ILS). THR06 is preferentially used for departing flights, in case of high 
MTOW, because the roll from this threshold improves the performance of aircraft in take off due to the 
slope of the runway. 

 

 

 

Figure 9   Napoles-Capodichino layout 

 

1.2. Physical and Operational constraints 
Capodichino airport is a city airport, completely surrounded by populated areas and only 7 Km far 
from downtown, in the south-western of THR 06. Moreover densely populated areas surround airport, 
not only in the South-West of airport (Naples centre is located along extended centreline of runway 
06) but also in the north part of airport. Following picture shows housing development that 
characterises airport neighborhood. 
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Figure 10   Naples-Capodichino surrounding populate d areas 

 

That means that noise impact will continue to affect local population. Therefore, the airport operational 
configuration must be optimised and new efficient noise abatement procedures have to be identified. 

Other particular characteristic of Naples-Capodichino airport is its demand. Naples airport must deal 
with a seasonal demand, where peaks are located from spring to autumn to satisfy high number of 
charter flights in tourist season. 

Moreover, as a military airport open to civil traffic, type of traffic varies from flying school and regional 
brigade air forces (e.g. Police, Fire Brigade, Carabinieri, Guardia di Finanza, Medical Rescue, etc.) 
until small/general aviation and helicopters. This mix of traffic brings about a particular ATC 
complexity which aims to manage increasing commercial movements with small different aircrafts. 

Several remarkable geographical obstacles are located in the airport surrounding. The most limiting 
obstacles are located 5500m and 6700m from airport centre, which do not satisfy standard obstacle 
clearances, causing special designs of certain maneouvres. Other artificial obstacles are placed close 
to threshold 06, a summary of local obstacle inside takeoff climb are is presented in the following list: 

 

Obstacles 
Number 

Obstacle 
Type 

Height above 
the sea level 

(m.) 

Position relating 
to runway 06 

Distance from airport geometric centre 
measured on the runway centreline 

extension (m.) 

13 Building 102 R 3000 
15 Building 104 L 3200 
18 Building 146 L 4400 
20 Building 157 C 4600 
22 �  175 C 5100 
25 Building 181 L 5300 
26 Building 193 C 5600 
27 �  170 R 5700 
32 �  239 L 6950 
33 Building 194 R 7150 
34 Building 272 L 7200 
35 Building 287 L 7300 
36 Building 240 R 7500 
38 �  264 L 7950 
40 �  267 L 7950 
43 �  270 L 8100 
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Obstacles 
Number 

Obstacle 
Type 

Height above 
the sea level 

(m.) 

Position relating 
to runway 06 

Distance from airport geometric centre 
measured on the runway centreline 

extension (m.) 

44 �  260 L 8250 
45 �  240 L 8300 
46 �  277 L 8400 

 LEGEND 

�  - POLE, TOWER, SPIRE, LATTICE, ANTENNA, CHIMNEY 

R/L- On the right/Left side with reference threshold runway 06 

C- On the runway centreline extension 

 

Finally, military activities existing within Naples CTR have to be co-ordinated with civil traffic. Military 
restricted areas R62, R63 and R63 bis, used to protect military airport of Grazzanise and for testing 
aircrafts, interfere north inbound and outbound traffic to/from Naples airport that is managed by 
TEANO fix. In the following figure vertical and horizontal limits of these three military areas are 
presented as well as Grazzanise and TEANO fix. 

 

 

Figure 11   Naples-Capodichino surrounding military  areas 
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1.3. Current air navigation procedures 
Naples-Capodichino SIDs and STARs are designed based on conventional navaids (VOR/DME). The 
main flows of entrance to Naples CTR leading or departing to/from Naples airport, are those coming 
from North (Teano) and from South (Sorrento). In this section current Naples-Capodichino SIDs and 
STARs are graphically presented. 

 

 

 

Figure 12   Naples-Capodichino STARs 

SIDs for Naples-Capodichino airport issued in Italy AIP are described in following paragraphs. 

Threshold 06 : Initial Climb. After the take-off maintain heading 057°(parallel to the runway) until 
crossing 1300 ft(to be reached not farther POM VOR /NDB), then turn left(heading 210°)to intercept 
and follow RDL/QDR 343° SOR VOR/NDB to pint GEMMA a nd proceed according to the assigned 
SID. Suggested minimum climb gradient 300ft/NM until leaving 2300 ft. Turn speed 230 KT/IAS MAX. 

Threshold 24 : Initial Climb. After take-off turn left heading 180°to join RDL 343 SOR VOR to point 
GEMMA, then proceed according to the assigned SID. 

Due to relevant obstacles located West of aerodrome it’s suggested to proceed in VMC until leaving 
2300 ft AMSL then continue according to ATC clearance. 
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For both runways pilots shall adopt a minimum climb gradient in accordance with ICAO Annex 6 
provisions for a safe obstacles overflying. Such climb gradient shall be maintained in any foreseeable 
circumstances. 

 

 
 

Figure 13   Naples-Capodichino SIDs (Zoom-in view) 
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Figure 14   Naples-Capodichino SIDs (Zoom-out view)  

 

1.4. Current noise abatement measures 
With current airport and CTR configuration and procedures it is very limiting, from capacity point of 
view, to use the most environmental-like configuration: landing for runway 24 and departure from 
runway 06, as recommended in the AIP Italy. Because ATCo controllers do not always impose this 
noise-optimal airport operational configuration due to the use of the runway is based on opposite 
directions for approaches and take-offs, interfering operations and impaction on capacity figures. 
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Moreover Naples-Capodichino airport is subject to other noise abatement measures as established by 
the directive CAA n. 42/255/R2/1-9 dated  17 March 1997. AIP-ITALY recommends the following 
specific restrictions specific for Capodichino airport: 

·  From 0400 a.m. to 0900 p.m. all Chapter 2 aircrafts have to use runway 06 for departure, keeping 
up the safety standard level. 

·  From 0900 p.m. to 0400 a.m. all charter flights cannot use the airport, this ban is not valid for 
authorized flights by airport Authority. 

·  The landing aircrafts cannot use the reverse thrust if they exceed the minimum values entered in 
the flight hand-book. This restriction isn’t valid for safety situation. 

·  From 0900 p.m. to 0400 a.m. the landing airplanes have to use all the runway to get to parking 
aprons. 

·  APU must be on not before 60 minutes before EOBT and must be cut-off not further than 20 
minutes after ATA. Every exception must be clear in advance. 

 

1.5. Future layout and threshold utilisation 
For Naples-Capodichino is not foreseen any extension of runways within SII timeframes, only an 
extension of parking area is planned for medium term. (See blue parking positions of figure 9. 

Regarding threshold utilisation, it is intended to increase the use of noise-optimal configuration 
described in section 1.3.4. provided that weather condition are optimal. Because prevailing winds 
come from South-South-Western that impose in certain cases the use of runway 24 for take-off and 
landings. 

 

1.6. Future physical and operational constraints 
Major current Naples-Capodichino physical and operational constraints are invariable during Sourdine 
II selected timeframes, as terrain obstacles, sensitive population areas and military operations. It 
seems reasonable that within SII timescale these three constraints will always impact over airport 
operations. However, some new constraints may appear, as new sensitive population areas, affecting 
the ATM operations. 

On the other hand, like in Madrid-Barajas case, the dependence of conventional navaids should be 
changed by dependencies of future planned navaids described at European Air Navigation Strategies. 
These strategies include the directions or change, as well as the enablers for achieving foreseen 
Operational Improvements for 2010-2015 years, stated in the ECAC strategy in the field of Air 
Navigation. Due to expected timeframe of the Sourdine II project, long-term vision of future systems 
and achievements will be reasonably low detailed and based on estimations. 

 

1.7. Future air navigation procedures and noise aba tement 
measures 

Enhanced noise-optimal configuration described in section 1.3.4. also would allow to optimise flight 
time both for approaches and landings, since that company would use the more appropriate threshold 
from north flows (origin and destination) and parking stands. THR06 take-offs allow reaching 
immediately SID TEANO 5B for the flight direct to North, avoiding to overfly Naples City and saving 
time and fuel. Whereas parking stands located close to THR 06 would allow aircraft approaching to 
runway threshold 24 closer to the assigned parking stand and faster departure to threshold 06. 

However departures from THR06, with current technology, would require closer co-ordination with 
military bodies due to the initial climb segment crosses R63 zone reserved for operations at 
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Grazzanise military airport, and would change noise complaints to the areas located at the north of 
the airport. These current detected drawbacks of THR06 departures, could be oversight through a 
redesign of current procedures based on advanced technology, which allowed curved departures that 
do not depend on the location of ground radio navaids, to avoid populated areas and reserved zones. 

Some of the main measures allowing to meet noise-optimal configuration are (not exhaustive list): 

·  Curved approaches/departures based on precise satellite navigation (P-RNAV 
approach/departure procedures) and 3D/4D guidance. This kind of solution will permit to avoid to 
overfly noise-sensitive areas, with respect of the current way navigation based on fixed routes 
network defined on navaids. 

·  Optimal descent aircraft profile aimed to noise minimisation. For example, investigation on a 
possible implementation of the Continuous Descent Approach already in use in some European 
airports, “customised” in order to consider local constraints such as obstacles, populated areas, 
ILS glide slope angle, etc. 

·  Identification of the noise-optimal glide slope for approaching aircraft. 

·  Identification of the optimal trust profile to minimise emissions. 

·  Investigation on the possibility to implement Noise Abatements Departure Procedures (NADP1 
and NADP2) depending on the major benefits for citizens in the immediate vicinity of airport and 
distant for the airport. 

·  Assessment noise benefits due to implementation of takeoff procedures with lower climb speed or 
retracting flap at lower altitude. 
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Appendix III. Amsterdam - Schiphol Problem 
Description. 
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1. Current Schiphol Airport Configuration for 2001 
 

1.1. General noise abatement procedures 
General noise abatement procedures according to AIP (EHAM): 

Departures are asked to use the ICAO take-off and climb procedure A if can be complied. The SIDs 
are designed to avoid residential areas as much as possible. 

For arrivals the following procedures are recommended: 

·  Reduced flaps landing procedures. 

·  Intercept the ILS/MLS using a minimum flap setting with landing gear retracted. 

·  Select gear down after passing 2000 ft. AMSL. 

·  Postpone the selection of the minimum certified landing flap setting until passing 1200 ft AMSL. 

The runway configuration in use at Schiphol Airport will be selected by ATC according to a 
preferential runway system, provided that the visibility is more than 2000 m. and cloud base is above 
300 ft. 

The system is based on the following principles: 

·  Traffic safety prevails at all times. 

·  Departure and landing will normally take place on separate runways. 

·  Preferably a runway equipped with ILS will be selected for landing. 

·  The preferential sequence1 (see tables of section 1.5) for selecting runways in use depends on 
the combination of noise influences and traffic handling. 

·  Wind criteria are directives2 for the selection of the runway combinations from the preferential 
sequence. 

·  Deviations from the assigned runway in order to obtain a shorter taxi route, departure or approach 
pattern are not permitted. 

Flights with scheduled time of arrival after 05:00 and ETA before 05:00 will not be accepted for early 
landing. These flights will be subject to holding in order to land after 05:00. 

After landing, reverse thrust above idle shall not be used from 22:00-06:00 on runway 01L, 01R, 06, 
19R and 27, safety permitting. 

 

1.2. Continuous Descent Approach 
During night operations (22:00 – 06:00) Continues Descent Approaches (CDAs) are used on runway 
06 in suitable weather conditions. The approach is subject to the following restrictions: 

·  After arriving over the IAF and when cleared by ATC an uninterrupted descent to ILS interception 
will be executed. 

·  The descent point - for optimum path - to descend below FL70 is at pilot's discretion. 

                                                      
1  The sequence can also be dependent on available noise quota from the legally appointed 35Ke noise contour 

(see fig. 1). 
2  For assisting ATC in selecting a suitable runway configuration BGAS (Runway Use Advisory Tool) is used (see 

fig. 2). 



 

  

Validation Methodology Report 
Public 

 

 

Page 31 

·  The position indicated at 13.5 NM. from the threshold 06 shall be passed at 4000 ft. AMSL or 
above due to noise abatement. 

·  In the CDA clearance, the clearance for ILS interception is embedded. 

·  Establish final approach configuration preferably between 2000 ft. AMSL and the OM. 

 

1.3. Restrictions for Chapter II and Marginal Chapt er III aircraft 
Aircraft certified in accordance with the noise standard of ICAO Annex 16 Chapter 2: 

1. New operations are not allowed. 

2. For aircraft equipped with engines with bypass ratio <=2, take-off and landing is not allowed 
between 17:00-07:00. 

3. For aircraft equipped with engines with bypass ratio >2, take-off and landing is not allowed 
between 22:00-05:00. 

Aircraft certified in accordance with the noise standards of ICAO Annex 16 Chapter 3, for which the 
margin of the sum of the three certification noise levels, relative to the sum of the three applicable 
ICAO Annex 16 Chapter 3 certification noise limits, is less than 5 EPN dB: 

1. For aircraft equipped with engines with bypass ratio <=3, new operations are not allowed. 

2. For aircraft equipped with engines with bypass ratio <=3, take-off and landing is not allowed 
between 17:00-07:00. 

3. For aircraft equipped with engines with bypass ratio >3, take-off and landing is not allowed 
between 22:00-05:00. 

 

1.4. Monitoring and planning 
For having control over the level of noise produced in the vicinity of the airport Schiphol has a number 
of tools: FANOMOS, BGAS, NOMOS, and ENVIRA. Below a short description of these tools are 
given. 

FANOMOS 

Fanomos tracks the flight paths of arriving and departing aircraft and detects any deviations from 
assigned routings. 

BGAS 

The BGAS tool determines the best runway combination from runway use preference tables of all 
combinations used at Schiphol, listed in the order of the noise exposure that they impose on the 
environment. BGAS uses these tables in combination with the current weather situation, traffic 
density, runway availability, and Instrument Landing System (ILS) data. It is used by Air Traffic 
Control at Schiphol Approach and Schiphol Tower as an advisory system. 

NOMOS 

(Noise Monitoring System). NOMOS is the noise measuring system of the airport Schiphol. This 
measuring system includes 20 noise-measuring posts, which are placed in populated areas around 
Schiphol. These posts register noise near the measuring locations. NOMOS can distinguish between 
air traffic and other noise sources like automotive traffic, fire works, and music. NOMOS gives insight 
in the level of noise air traffic produces in populated areas. 

ENVIRA 

ENVironmental Impact Research Analysis (see following figure) is a noise exposure analysis tool 
used for the calculation of the noise load for Schiphol. The noise load is a measure for assessing the 
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nuisance to people of aircraft noise as a result of operational aircraft use. The ENVIRA calculations 
are according to strict Dutch regulations, so that comparisons to set limits can be made and changes 
over the years can be monitored indisputable. 

 

 

 

1.5. Configurations 
The 4+1 runways of Schiphol (see next figure) make it possible to have a large number of runway 
configurations. Only the most frequently used(see * in tables below) will be discussed in more detail. 
The runway configuration preferences due to noise are as follows (Tables 1, 2, 3, 4): 

 

Outbound peak (good or 
marginal visibility) 

Inbound peak (good or 
marginal visibility) 

Pref. Arr. Dep.1 Dep.2 Pref. Arr.1 Arr.2 Dep. 

1* 06 01L 09 1* 06 01R 01L 

2* 19R 24 19L 2* 19R 27 24 

3 19R 24 09 3 06 19R 09 

4 27 24 01L 4 06 19R 19L 

5 01R 01L 24 5 06 27 01L 

6* 27 24 27 6 19R 01R 24 
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Outbound peak (good or 
marginal visibility) 

Inbound peak (good or 
marginal visibility) 

Pref. Arr. Dep.1 Dep.2 Pref. Arr.1 Arr.2 Dep. 

7 06 09 19L 7* 19R 01R 09 

8 19R 09 19L 8 01R 01L 09 

9 06 01L 19L 9 01R 01L 01L 

10 06 01L 06 10 06 09 09 

11 06 01L 04 11 27 24 24 

12 19R 19L 19R 12 01L 27 01L 

13 Single runway 13 01R 27 01L 

    14 19R 27 19L 

    15 19R 22 24 

    16 19R 22 19L 

    17 06 04 09 

    18 Single runway 

Table 1   Runway configuration preferences (peak) f or good or marginal visibility conditions 

 

Off peak (good/marginal 
visibility) Night (good/marginal visibility) 

Pref. Arr. Dep. Pref. Arr. Dep. 

1 06 01L 1* 06 01L 

2 19R 24 2 19R 24 

3 06 09 3 06 06 

4 19R 19L 4 19R 19R 

5 27 24 5 01L 01L 

6 01R 01L 6 27 24 

7 Single runway 7 Single runway 

Table 2   Runway configuration preferences (off-pea k) for good or marginal visibility 
conditions 

 

Outbound peak (bad visibility) Inbound peak (bad visibility) 

Pref. Arr. Dep.1 Dep.2 Pref. Arr.1 Arr.2 Dep. 

1 19R 09 19R 1* 19R 01R 09 

2 19R 19L 19R 2 01R 01L 09 

3 19R 24 09 3 01R 01L 01L 

4* 19R 24 19L 
4 

see off peak 
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Outbound peak (bad visibility) Inbound peak (bad visibility) 

Pref. Arr. Dep.1 Dep.2 Pref. Arr.1 Arr.2 Dep. 

5 01R 01L 09     

6 06 01L 06     

7* 06 01L 09     

8 06 01L 19L     

9 06 09 19L     

10 27 24 01L     

11 27 24 27     

12 01L 09 01L     

13 see off peak     

 

Table 3   Runway configuration preferences (peak) f or low visibility conditions 

 

Off peak (bad visibility) Night (bad visibility) 

Pref. Arr. Dep. Pref. Arr. Dep. 

1 19R 09 1 06 01L 

2 19R 19L 2 27 24 

3 19R 24 3 19R 19R 

4 01R 01L 4 01L 01L 

5 06 01L 5 06 06 

6 06 09    

7 27 24    

8 19R 19R    

9 01L 01L    

10 01L 09    

11 06 06    

 

Table 4   Runway configuration preferences (off-pea k) for low visibility and for night conditions 
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Figure 15   SIDs for 2001 Schiphol airport configur ation. Also shown are the ILS approach 
paths. Source: CGS 
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Amsterdam Schiphol 2001  

airport configuration 
 

Why and When this 

configuration is applied? 3 

Preferential 

Thresholds  
Navigation Aids and procedures  Affected populated areas  

Time, noise or 

operational 

restrictions 

Current derived 

problems from this 

configuration 

         

01L SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM 

ICAO take-off and climb procedure A 

Zwanenburg, 

Zaandam, 

Amsterdam, 

Haarlem, 

IJmuiden 

 

06:00-22:00 

 

 Outbound peak 

A06-T01L-T09 

TAKE-OFF  This is the most preferred 

runway configuration 

(according to the list) for 

outbound p eaks (in 

good/marginal visibility). 

Can also be used in Cat I/II 

visibility, but is less 

preferred due to runway 

dependencies. 

 

See text for why and when 

on configuration. 

09 SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM. 

ICAO take-off and climb procedure A 

Amstelveen, 

Amsterdam, 

Aalsmeer, 

Uithoorn, 

Mijdrecht 

 09 Is the least 

preferred departure 

runway for noise 

abatement. 

                                                      
3 Capacity, aircraft flows, populated areas, wind conditions, obstacles, navaids available. 
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Amsterdam Schiphol 2001  

airport configuration 
 

Why and When this 

configuration is applied? 3 

Preferential 

Thresholds  
Navigation Aids and procedures  Affected populated areas  

Time, noise or 

operational 

restrictions 

Current derived 

problems from this 

configuration 

APPROACH 06 Conventional approach based on ILS/MLS 

06, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

Leiden, 

Lisse, 

Nieuw Vennep, 

Alphen aan de Rijn 

  

24 SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM 

ICAO take-off and climb procedure A 

Nieuw Vennep, 

Hoofddorp, 

Lisse, 

Leiden, 

Haarlem 

06:00-22:00 

 

 Outbound peak 

A19R-T24-T19L 

TAKE-OFF  This is the secondly 

preferred runway 

configuration (according 

to the list) for outbound 

peaks (in good/marginal 

visibility). 

Can also be used in Cat I 

visibility, but is less 

preferred due to runw ay 

dependencies. 

 

See text for why and when 

on configuration. 

19L SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM. 

ICAO take-off and climb procedure A 

Aalsmeer, 

Uithoorn, 

Mijdrecht 

 19L Is a less 

preferred departures 

runway for noise 

abatement 
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Amsterdam Schiphol 2001  

airport configuration 
 

Why and When this 

configuration is applied? 3 

Preferential 

Thresholds  
Navigation Aids and procedures  Affected populated areas  

Time, noise or 

operational 

restrictions 

Current derived 

problems from this 

configuration 

APPROACH 19R Conventional approach based on ILS 19R, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

Zwanenburg, 

Zaandam, 

IJmuiden 

  

27 SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM. 

ICAO take-off and climb procedure A 

Hoofddorp, 

Bennebroek, 

Heemstede, 

Zaandam 

06:00-22:00 This configuration 

has mixed mo de 

operations on 

runway 27 

27 Is a less preferred 

departure runway 

for noise abatement.  

 

 

Outbound peak 

A27-T24-T27 

TAKE-OFF  This is a less preferred 

runway configuration 

(according to the list) for 

outbound peaks (in 

good/marginal visibility). 

 

See text for why and when 

on configuration. 

24 SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM 

ICAO take-off and climb procedure A 

Nieuw Vennep, 

Hoofddorp, 

Leiden, 

Leimuiden, 

Alphen aan de Rijn, 

Mijdrecht 
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Amsterdam Schiphol 2001  

airport configuration 
 

Why and When this 

configuration is applied? 3 

Preferential 

Thresholds  
Navigation Aids and procedures  Affected populated areas  

Time, noise or 

operational 

restrictions 

Current derived 

problems from this 

configuration 

APPROACH 27 Conventional approach based on ILS 27, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

Amstelveen, 

Amsterdam 

 27 Is a less preferred 

arrival runway for 

noise abatement. 

TAKE-OFF 01L SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM 

ICAO take-off and climb procedure A 

Zwanenburg, 

Zaandam, 

Amsterdam, 

Haarlem, 

IJmuiden, 

Amstelveen, 

Uithoorn 

06:00-22:00 

 

 Inbound peak 

A06-A01R-T01L  

APPROACH 

 This is the most preferred 

runway configuration 

(according to the list) for 

inbound peaks (in 

good/marginal visibility). 

 

See text for why and when 

on configuration. 

06 Conventional approach based on ILS/MLS 

06, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landi ng, minimum flaps 

interception, gear down after 2000 ft. 

Leiden, 

Lisse, 

Nieuw Vennep 
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Amsterdam Schiphol 2001  

airport configuration 
 

Why and When this 

configuration is applied? 3 

Preferential 

Thresholds  
Navigation Aids and procedures  Affected populated areas  

Time, noise or 

operational 

restrictions 

Current derived 

problems from this 

configuration 

01R Conventional approach based on ILS/MLS 

01R, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

Alphen aan de Rijn, 

Aalsmeer 

 01R Is a less 

preferred arrival 

runway for noise 

abatement. 

TAKE-OFF 24 SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM 

ICAO take-off and climb procedure A 

Nieuw Vennep, 

Hoofddorp, 

Leiden, 

Leimuiden, 

Alphen aan de Rijn, 

Mijdrecht 

06:00-22:00  Inbound peak 

A19R-A27-T24 

APPROACH 

 This is the secondly 

preferred runway 

configuration (according 

to the list) for inbound 

peaks (in good/marginal 

visibility). 

 

See text for w hy and when 

on configuration. 19R Conventional approach based on ILS 19R, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

Zwanenburg, 

Zaandam, 

IJmuiden 
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Amsterdam Schiphol 2001  

airport configuration 
 

Why and When this 

configuration is applied? 3 

Preferential 

Thresholds  
Navigation Aids and procedures  Affected populated areas  

Time, noise or 

operational 

restrictions 

Current derived 

problems from this 

configuration 

27 Conventional approach based on ILS 27, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landi ng, minimum flaps 

interception, gear down after 2000 ft. 

Amstelveen, 

Amsterdam 

 27 Is a less preferred 

arrival runway for 

noise abatement. 

TAKE-OFF 09 SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM. 

ICAO take-off and climb procedure A 

Amstelveen, 

Amsterdam, 

Aalsmeer, 

Uithoorn, 

Mijdrecht 

06:00-22:00 09 Is a less preferred 

departure runway 

for noise abatement.  

19R Conventional approach based on ILS 19R, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

Zwanenburg, 

Zaandam, 

IJmuiden 

  

Inbound peak 

A19R-A01R-T09 

APPROACH 

 This is a less preferred 

runway configuration 

(according to the list) for 

inbou nd peaks (in 

good/marginal visibility). 

 

For CATI/II visibility 

conditions this is the most 

preferred runway 

configuration (according 

to the list). 

 

See text for why and when 

on configuration. 
01R Conventional approach based on ILS/MLS 

01R, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

Alphen aan de Rijn, 

Aalsmeer 

 01R Is a less 

preferred arrival 

runway for noise 

abatement. 
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Amsterdam Schiphol 2001  

airport configuration 
 

Why and When this 

configuration is applied? 3 

Preferential 

Thresholds  
Navigation Aids and procedures  Affected populated areas  

Time, noise or 

operational 

restrictions 

Current derived 

problems from this 

configuration 

TAKE-OFF 09 SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM. 

ICAO take-off and climb procedure A 

Amstelveen, 

Amsterdam, 

Aalsmeer, 

Uithoorn, 

Mijdrecht 

06:00-22:00 09 is a less preferred 

departure runway  

for noise abatement.  

19R Conventional approach based on ILS 19R, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

Zwanenburg, 

Zaandam, 

IJmuiden 

  

Inbound peak 

A19R-A22-T24 

APPROACH 

 This is a less preferred 

runway configuration 

(according to the list) for 

inbound peaks (in 

good/marginal visibility). 

 

See text for why and when 

on configuration. 

01R Conventional approach based on ILS/MLS 

01R, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

Alphen aan de Rijn, 

Aalsmeer 

 01R Is a less 

preferred arrival 

runway for noise 

abatement. 
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Amsterdam Schiphol 2001  

airport configuration 
 

Why and When this 

configuration is applied? 3 

Preferential 

Thresholds  
Navigation Aids and procedures  Affected populated areas  

Time, noise or 

operational 

restrictions 

Current derived 

problems from this 

configuration 

TAKE-OFF 01L special night SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM 

ICAO take-off and climb procedure A 

Zwanenburg, 

Zaandam, 

Amsterdam 

Haarlem, 

IJmuiden, 

Amstelveen, 

Uithoorn 

22:00-06:00 

 

Longer SIDs Night 

A06-T01L 

APPROACH 

 This is the most prefe rred 

runway configuration  

(according to the list) for 

night operations. 

See text for why and when 

on configuration. 

06 Continuous Descent Approach (CDA) 

based on ILS/MLS 06, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

Leiden, 

Lisse, 

Nieuw Vennep 

 Reduced capacity 

due to CDAs 
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2. Planned Schiphol Airport Configuration for 2015 
 

2.1. General noise abatement procedures 
Next to the current used noise abatement procedures additional procedures are currently under study 
for future introduction. These are: 

·  Intercept ILS from above. 

·  Higher glide slope interception. 

·  P-RNAV based SIDs/STARs. 

The following procedures will maybe introduced in future (after 2005), but are not yet under 
consideration: 

·  ICAO-NADP take-off procedure 1. 

·  FMS-CDA. 

The dual landing threshold will not be introduced at Schiphol as there is no closely spaced parallel 
runways. 

 

2.2. Monitoring and planning 
Next to the current used monitoring and planning tools, additional tools are currently under study for 
future introduction. These are: 

·  Enlarged noise monitoring grid. 

·  Advanced arrival management tool. 

 

2.3. Configurations 
In 2003 a new runway will be taken into use. This will make it possible to redirect traffic operations 
from the less preferred runway 27 (due to noise abatement) to the new runway 18/36. This new 
runway has also considerable fewer people living underneath the approach and departure paths in its 
northern configuration. The new to be used route structure is not published yet. 

By 2015 probably no new runways will be realised. Beyond 2015 plans for additional runways exist 
(between runway 18/36 and 01L/19R, and parallel to runway 06/24). 

The following four configurations will probably be the preferred peak runway configurations for the 
2015 scenarios: 

1. Approach 06+01R & Departure 36+01L. 

2. Approach 01R+01L & Departure 36+01L. 

3. Approach 18+19R & Departure 19L+19R. 

4. Approach 18+19R & Departure 06+19L. 

The off-peak and night regimes will change such that it takes into consideration the preferences for 
the new runway 18/36. In the future CDAs will be available during night operations for runway 06, 18 
and 19R. 
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Amsterdam Schiphol 2005  

airport configuration 
 

Which will be the SII 

procedure applied? Why? 

When? 4 

SII Preferential 

Thresholds 

Required Navigation Aids and NAP 

procedures  

Time, noise or 

operational restrictions 
SII Benefits  

Foreseen Risk for 

implementation 

36 SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM. 

ICAO take-off and climb procedure A 

06:00-22:00 Is already 

implemented 

Reduced flap 

settings are not 

mandatory for 

foreign carriers 

TAKE-OFF 

01L SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM. 

ICAO take-off and climb procedure A 

 

Close- in or 

distant 

Noise reduction 

 

A06-A01R-T36-

T01L 

APPROACH 

 Reduced flap settings. 

Delay establishment of 

landing configuration. 

CDA. 

Tool support: FANOMOS, 

BGAS, NOMOS and 

ENVIRA. 

 

Refer to D3-1 updates and 

WP4 and WP6 simulation 

reports for final selection 

of procedures, tools and 

operational concept 
06 Conventional approach based on 

ILS/MLS 06, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

 Surface noise 

reduction.  

 

                                                      
4 Intercept ILS from above, Higher Glide slope angle, Reduced flap settings, Delay establishment of landing configuration, ICAO-NADP 1 or 2 take-off procedures, MIT&NBAA, 

P-RNAV based SID/STAR, FMS-CDA, Dual landing threshold, New planning or monitoring tools for ATC. 
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Amsterdam Schiphol 2005  

airport configuration 
 

Which will be the SII 

procedure applied? Why? 

When? 4 

SII Preferential 

Thresholds 

Required Navigation Aids and NAP 

procedures  

Time, noise or 

operational restrictions 
SII Benefits  

Foreseen Risk for 

implementation 

01R Conventional approach based on 

ILS/MLS 01R, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

  

36 SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM. 

ICAO take-off and climb procedure A 

06.00-22:00 Is already 

implemented 

Reduced flap  

settings are not 

mandatory for 

foreign carriers 

A01R-A01L-T36-

T01L 

TAKE-OFF  Reduced flap settings. 

Delay establishment of 

landing configuration. 

CDA. 

Tool support: FANOMOS, 

BGAS, NOMOS and 

ENVIRA. 

 

Refer to D3- 1 updates and 

WP4 and WP6 simulation 

reports  for final selection 

of procedures, tools and 

01L SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM. 

ICAO take-off and climb procedure A 

 

Close- in or 

distant 

Noise reduction 

 



 

  

Validation Methodology Report 
Public 

 

 

Page 47 

Amsterdam Schiphol 2005  

airport configuration 
 

Which will be the SII 

procedure applied? Why? 

When? 4 

SII Preferential 

Thresholds 

Required Navigation Aids and NAP 

procedures  

Time, noise or 

operational restrictions 
SII Benefits  

Foreseen Risk for 

implementation 

01R Conventional approach based on 

ILS/MLS 01R, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

  APPROACH operational concept 

01L Conventional approach based on 

ILS/MLS 01L, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

 

Surface noise 

reduction. 

 

A18-A19R-T19L-

T19R 

TAKE-OFF  Reduced flap settings. 

Delay establishment of 

landing configuration. 

CDA. 

Tool support: FANOMOS, 

BGAS, NOMOS and 

19L SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM. 

ICAO take-off and climb procedure A 

06:00-22:00 Close- in or 

distant 

Noise reduction 

Is already 

implemented 

Reduced flap 

settings are not 

mandatory for 

foreign carriers 
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Amsterdam Schiphol 2005  

airport configuration 
 

Which will be the SII 

procedure applied? Why? 

When? 4 

SII Preferential 

Thresholds 

Required Navigation Aids and NAP 

procedures  

Time, noise or 

operational restrictions 
SII Benefits  

Foreseen Risk for 

implementation 

19R SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM. 

ICAO take-off and climb procedure A 

  

18 Conventional approach based on ILS 

18, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

  APPROACH 

ENVIRA. 

 

Refer to D3- 1 updates and 

WP4 and WP6 simulation 

reports for final selection 

of procedures, tools  and 

operational concept 

19R Conventional approach based on ILS 

19R, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

 

Surface noise 

reduction. 
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Amsterdam Schiphol 2005  

airport configuration 
 

Which will be the SII 

procedure applied? Why? 

When? 4 

SII Preferential 

Thresholds 

Required Navigation Aids and NAP 

procedures  

Time, noise or 

operational restrictions 
SII Benefits  

Foreseen Risk for 

implementation 

06 SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM. 

ICAO take-off and climb procedure A 

06:00-22:00 Is already 

implemented 

Reduced flap 

settings are not 

mandatory for 

foreign carriers 

TAKE-OFF 

19L SID based on VOR/DME AMS, 

DVOR/DME SPL, 

DVOR/DME SPY, 

DVOR/DME PAM. 

ICAO take-off and climb procedure A 

 

Close- in or 

distant 

Noise reduction 

 

A18-A19R-T06-

T19L 

APPROACH 

 Reduced flap settings. 

Delay establishment of 

landing configuration. 

CDA. 

Tool support: FANOMOS, 

BGAS, NOMOS and 

ENVIRA. 

 

Refer to D3- 1 updates and 

WP4 and WP6 simulation 

reports for final selection 

of procedures, tools and 

operational concept 
18 Conventional approach based on ILS 

18, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 

 Surface noise 

reduction. 
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Amsterdam Schiphol 2005  

airport configuration 
 

Which will be the SII 

procedure applied? Why? 

When? 4 

SII Preferential 

Thresholds 

Required Navigation Aids and NAP 

procedures  

Time, noise or 

operational restrictions 
SII Benefits  

Foreseen Risk for 

implementation 

19R Conventional approach based on ILS 

19R, 

DVOR/DME SPL, 

radar vectors. 

Reduced flaps landing, minimum flaps 

interception, gear down after 2000 ft. 
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1. Paris – Charles de Gaulle airport 
 

1.1. Current layout and threshold utilisation 
Paris - Charles De Gaulle (CDG) is located in the North-East of Paris city at about 40 km. It is the 
largest airport in France and the first in Europe regarding aircraft movements (sixth in the world 
behind US Airports).  

In 2001 it had 71 million passengers and 731 000 aircraft operations. In 2002 all aircraft air corridors 
were reviewed and reorganized, in terms of position and altitude.  

In Paris - Charles De Gaulle the level of traffic is high not only during the day but even during the 
night, when there are flights of carrier companies (like Fed-ex) coming from everywhere in the world. 
Those contribute to increase the level of noise around the airport even during the night.  

 
CDG annual traffic (2001) 

Approach 592 000 movements 

Airport 525 000 movements 

Satellites & Transits 67 000 movements 

Apron 360 000 movements 

 
Maximum traffic levels 

 DAILY HOURLY Per 15 min 

Approach 2045 162 41/42 

CDG Airport 1689 125 34 

South Pair Runway  82 22 

 

Traffic structuring at CDG airport 

Departure Waves Arrival Waves 

07:00-08:10  

 08:10-09:40 

09:30-11:40  

 11:20-12:40 

12:30-14:20  

 14:20-15:40 

15:20-17:20  

 17:20-18:30 

18:30-20:50  
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Traffic peaks managed by CDG ( maximum traffic per hour) 

Currently: 

·  Arrival: 72/h 

·  Departures: 75/h 

·  Arrivals & Departures: 125/h 

In the future: 

·  Arrivals: 80-90/h 

·  Departures: 85-95/h 

·  Arrival & Departures: 160-180/h 

 

Paris - Charles De Gaulle has two pairs of runways. They are all east-west oriented: 27L/R (09R/L), 
26 L/R (08R/L), positioned two on the north and two on the south. 

The present airport structure is also the structure foreseen for the SII timeframe, 2015.  

 

 

Figure 16   Paris – Charles De Gaulle Layour 

 

The two sets of parallel runways are independent in the sense that their usage is symmetric. Even if 
the airport structure design has been thought to strictly separate northern and southern traffic, as well 
as departures and arrivals, during the night like during works northern and southern traffic can be 
mixed and aircraft can land on departure runways.  

For security reasons, the internal runway is reserved to departures and the external to arrivals.  

When aircraft land, if there are no departing aircraft, they can cross the take-off runway to reach their 
gate; otherwise they have to wait before crossing the departure runway until the other aircraft takes 
off. In any case interactions can take place only between steady aircraft, reducing the probability of 
accidents.  

When runway exits are full, departing flights wait and let the arrival flights crossing the take-off 
runway. The difficulty due to the chosen runways management is that it is not easy to estimate the 
taxing duration for both arrival and departures.  

For arrivals it is difficult to know how much time they will have to wait before crossing the take-off 
runway. For departures, it can happen that queuing aircraft had reached the maximum number (8) 
and that the ready to take-off aircraft has to wait until the arrived aircraft cross the runway. 

For the reason that the two pairs of runways are symmetric only the description of the southern 
runways management is given. 

If the weather is nice the two runways are completely independent; one is used for arrivals and one 
for departures. 
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If the visibility is reduced to less than 1NM the two runways are not independent in the sense that the 
departure is linked to the arrival. The departing aircraft can start to roll when the arrival aircraft is at 
2NM from the runway threshold. This security measure is taken to deal with the possibility that the 
aircraft has to carry out a missed approach. Following this procedure there will be a distance of at 
least 3 NM between the two aircraft. 

If an ILS signal perturbation occurs, there is a special procedure called Low Visibility Procedure 
(LOP); it prescribes that the departing aircraft can start its roll phase when the arrival aircraft is at 
4NM from the runway threshold. 

The outer runway, used for arrivals, has been displaced toward east because people living in the west 
side of the airport were complaining for the noise caused by the low altitude of the aircraft. As a 
consequence the inner runway has been extended to avoid turbulence interactions between aircraft in 
the two runways.   

Following the American model, at Paris CDG TMA there are four entry points: N-W (Merue); N-E 
(Lorta/Veler); S-E (Omako) and S-W (Balod). The whole traffic is divided into the northern and the 
southern runways. Each corridor is separated into two sub-corridors, one for jets, one for propellers 
plus traffic directed to Le Bourget, each at different altitudes. 

There are two possible airport configurations, east and west. The global statistic for the airport 
configuration selection for 2001 is the following: 

 

CDG airport configuration (2001 statistics) West Ea st 

I Trimester 67% 33% 

II Trimester 65% 35% 

III Trimester 72% 28% 

IV Trimester 56% 44% 
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Figure 17   Paris - Charles De Gaulle west configur ation arrivals and departures 

 

 

Figure 18   Paris - Charles De Gaulle east configur ation arrivals and departures 
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1.2. Physical and operational constraints 
Paris - Charles De Gaulle airport environment is free from any physical constraint other than wind 
direction. Wind is the leading parameter taken into account for the runway configuration design.  

Concerning airspace usage, the total airspace is usable by civil aircraft and no restrictions are 
imposed by military.  

An agreement was accepted and signed by civil and military parties that allow the use of the whole 
airspace apart from few circumstances in which there is an explicit request from the military session. 

Normally the airspace is available for civil aircraft and they can use all corridors but, if there is a need 
for the militaries to use the airspace for a certain period of time; they can call controllers who have to 
clear the requested airspace until militaries need to use it.  

Normally these requests are not frequent, so that civil airport can use the entire airspace during the 
year without limitations. 

There is only one section of the airspace which is forbidden even for over flights, the P23, which is the 
zone over Paris City. 

Concerning population, the major density is concentrated in the west side of the airport (where Paris 
is located), while the east side is almost uninhabited.  

 

Paris 

CDG 

Populate
d Areas 

 

Figure 19   Population Distribution Around Paris – Charles De Gaulle Airport 
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1.3. Current air navigation procedures 
At Paris - Charles de Gaulle SIDs and STARs are designed with both conventional NAV aids 
(VOR/DME) and RNAV. 

 

1.3.1. Arrival procedures 

CDG has been designed following the model of Atlanta airport, where four entry points have been 
fixed to distribute the traffic according to the coming direction. The intention was to clearly divide the 
northern traffic from the southern traffic in order to avoid possible accidents due to intersections in the 
airspace, moving all aircraft displacements from north to south and vice versa on the ground.  

All aircraft coming from the north have to land in the northern runway, while aircraft coming from the 
south have to land in the southern runway.   

The four entry points correspond to the holding points where aircraft wait for the clearance to start the 
approach phase.  

Looking at the radar tracks of CDG traffic, it can be evidenced how controllers prefer to increase 
airport capacity giving clearance to the maximum number of aircraft (taking always safety into 
account) and leading them moving from the nominal trajectory, instead of using hold stacks.  

As a consequence, there is a significant dispersion which can reach 10 NM between the inner and the 
outer real trajectories followed by aircraft.  

 

 

Figure 20   Paris - Charles De Gaulle east configur ation arrivals 
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Figure 21   Paris - Charles De Gaulle east configur ation arrivals 

 

Looking at the west approach configuration there are three flows arriving at CDG, the traffic to the 
northern approach runway, the traffic to the southern approach runway and the traffic to Le Bourget 
airport (which has one of the three runways parallel to CDG southern runway 27). 

For safety reasons in the final approach phase aircraft have either to be 5 NM apart in order to 
maintain lateral separation, or they have to have 1000 ft of vertical separation. For this reason the 
three mentioned flows have been placed at three different altitudes. The traffic directed to Le Bourget 
descends to 2000 ft, the one directed to the CDG southern runway descends to 3000 ft and the one 
directed to the CDG northern runway descends to 4000 ft.  

The use of arrival procedure coming from south-east named OMAKO is forbidden from 10:20 pm to 
7:00 am. 
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Figure 22   Paris - Charles De Gaulle west configur ation STARs 

 

1.3.2. Departure procedures 

To reduce noise impact on western populated areas in the west configuration, departures have been 
designed with turns in correspondence of populated areas in order to avoid them (see figures below). 
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Figure 23   Paris - Charles De Gaulle east configur ation departures 

 

 

Figure 24   Paris - Charles De Gaulle west configur ation departures 

 



 

  

Validation Methodology Report 
Public 

 

 

Page 61 

 

Figure 25   Paris - Charles De Gaulle west configur ation SIDs 
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1.4. Current noise abatement measures 
Paris CDG published noise abatement procedures are classified in three categories: 

1. Restrictions for the use of aerodrome 

2. Restrictions for the use of aircraft  

3. Restrictions applied to air traffic 

Noise measuring stations are located under the tracks of runways 09R/27L and 08L/26R. 

Locations are as follows: 

 

 

Figure 26   GDC Área Noise Measuring Stations  

 

Take-off procedures 

 

All aircraft: climb to 3000ft above aerodrome elevation, as soon as possible. 

Additional procedures-Jet A/C: maintain V2+10kt or such speed as required for stable flight to 3000ft, 
maintaining take-off flap setting. Maintain take-off thrust to 1500ft then maximum climb thrust to 
3000ft. On reaching 3000ft change to normal climb setting and retract flaps. 

Westbound takeoffs in line with the runway can only be made by aircraft belonging to chapter 3, and 
these aircraft must maintain a minimum climb gradient of 6.5%. 

 

Landing procedures  

 

Pilots are to perform their approach so as to maintain the last altitude assigned by ATS until 
interception of glide path. After the interception the final approach must be effected so as not fly 
beneath this plan. 
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Air traffic restrictions 

 

- Aircraft are obliged to follow the initial trajectory for departure. Except in emergencies or if 
otherwise instructed, jet aircraft must adhere strictly to the following initial climb segments of 
the published SIDs: 

 

·  Until a distance of 11 NM from the beacon VOR DME PGS for the departures from 
runways 26L and 26R, and 6.1 NM from the beacon VOR DME CGN for the departures 
from runways 27L and 27R, aircraft are free from this constraint once they reach FL 60; 

·  Until flyover of the beacon RSY for the departures from runway 09R & 09L; 

·  Until flyover of the beacon CGZ for the departures from runway 08L & 08R. 

 

- Turning can not start before the transition on beacons RSY and CGZ. 

- These restrictions will be achieved with the highest level of precision. 

- These restrictions are not put in use for propellers. 

- Westbound departures may only be used by aircraft of noise group 4 & 5 with a minimum 
climb gradient of 6.5%. 

- Aircraft classified in Cap 2, which belong to the following Type OACI list, cannot use the 
procedures: A124, F28, BA11, GLF2, B703, GLF3, B720, H25A, B721*, IL62, B722*, IL76, B732*, IL86, B741, 
L29B*, B742, LJ24, DC10, T134, DC85, T154, DC86*, DC9*, FA20. 

- Except for aircraft with new engines or aircraft with noise reducers and reclassified Cap 3. 

- Visual approach as described in RCA 1.5.5 is not allowed by night or day. 

 

Special Procedures 

 

I. Simultaneous parallel approaches:  

Simultaneous parallel approach operations may be in force and apply to runways 09R & 09L, 
08R & 08L or to runways 27R & 27L, 26L & 26R and Le Bourget, runway 27. 

Pilots will be advised that these procedures are in force through the ATIS. 

In the event of a missed approach, non standard missed approach instructions may be issued 
to turn at or above 800 and climb to 1500 initially. From 800 onwards, compliance to 
clearances will be radar monitored. 

II. Reduced radar separation on final approach: 

In order to optimise capacity arrival rates, radar separation spacing of 2.5 nm has been 
introduced under particular conditions. 

 

III. Pre-departure procedures. 

 

IV. High performance departures: 

Aircraft capable of maintaining a rate of climb of 10% until FL150 may benefit from shorter 
departure routes. De Gaulle Departure will provide radar vectors. 
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V. Simultaneous parallel departures: 

Simultaneous parallel departures are conducted from runways 27R & 27L, 26R & 26L or from 
runways 09R & 09L, 08R & 08L. Aircraft must adhere strictly to the published initial climb 
segments. 

 

VI. Runway use: 

Outer runways (08R/26L & 09L/27R) preferential use for arrivals. 

Inner runways (08L/26R & 09R/27L) preferential use for departures. 

Specific measures for the use of the close parallel runways: 

·  The inner runway ILS is “off” most of the time. 

·  The inner runway approach lighting system and touchdown zone is switched off. 

 

VII. Crew Co-operation 

 

Planned airspace improvements  

The CDG TMA reorganisation has been finalised in 2002 and not many changes are foreseen for the 
next years. 

 

1.4.1. Departure noise abatement measures 

Pilots proceeding quiet takeoff from CDG are to apply the following operational procedures: 

- Generally speaking, pilots are to conduct their flight (in accordance with the operational 
standards to be applied to each aircraft) in order to reach 3000 ft AAL as fast as possible.  

- Pilots of turbo-engines are besides to comply with the initial climb procedures as following: 

·  To maintain speed V2+10 (or the speed that allows to maintain flight altitude according to 
the type of aircraft) until a height of 3000 ft proceeding a wing flap deflection in 
accordance with takeoff configuration; 

·  To maintain takeoff power until 1500 ft then maximum climb power rating up to 3000 ft; 

·  At 3000 ft proceed normal climbing power and flap retraction then adopt climb attitude. 

 

1.4.2. Approach and landing noise abatement measure s 

- In both runways use configuration, eastward and westward: 

- Runway 08R/26L and 09L/27R are mainly used for landing; 

- Runways 08L/26R and 09R/27L are mainly used for takeoffs. 

- Landing must be carried out independently and simultaneously. The same procedures must 
be followed for takeoff.  

- No one of noisy aircraft listed in chapter 3 may at Paris Charles De Gaulle aerodrome: 

- Land between 23:30 and 6:15, local time of arrival to the parking area; 

- Take off between 23:15 and 6:00 departure local time from the parking area. 



 

  

Validation Methodology Report 
Public 

 

 

Page 65 

 

1.5. Future layout and threshold utilisation 
No changes are foreseen in CDG regarding the airport layout or threshold utilisation. 

 

1.6. Future physical and operational constraints 
CGD physical and operational constraints will not change much in the future. However, some new 
constraints may appear, as new sensitive population areas affecting the ATM operations. 

Navaids should be changed by dependencies of future planned navaids described at European Air 
Navigation Strategies. These strategies include the directions or change, as well as the enablers for 
achieving foreseen Operational Improvements for 2010-2015 years, stated in the ECAC strategy in 
the field of Air Navigation. Due to expected timeframe of the Sourdine II project, long-term vision of 
future systems and achievements will be reasonably low detailed and based on estimations. 

 

1.7. Future air navigation procedures and noise aba tement 
measures 

In CDG new anti-noise studies are focused on the possibility of increasing the altitude of the approach 
procedures in order to reduce population annoyance.  

Looking at the current air traffic flow management, the northern paths intercept final glide slope at 
4000 ft, while southern at 3000 ft. The idea of the new environmental studies is to maintain the same 
final slope at 3 degrees, shifting the ILS interception point and increasing its altitude in the north from 
4000 ft to 6000 ft and in the south from 3000 ft to 5000 ft. 

The advantage of these new procedures would be to move away noise from population since 
horizontal segments would be displaced at higher altitudes, whereas the problem related with this 
modification could be the ILS efficacy at higher altitudes. 

At present, Continuous Descent Approaches (CDAs) are not in use at CDG, while they will be taken 
into account in Sourdine II. Analyzing the Paris TMA it appears that if new CDAs have to be put in 
use, a reorganization of trajectories has to be done, giving particular attention to distances between 
aircraft and safety. 

A new definition for “the noisiest aircraft of chapter 3” has been designated, and from April 2004 a 
new ordinance will be applied concerning this category. At CDG aircraft that belong to this new 
category cannot land between 6:15 am and 11:30 pm, and take-off between 6:00 am and 11:15 pm.    
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1. Introduction 
 

The objective of this section is to present an overall economic methodology that will help in the 
evaluation of the economic feasibility of the Noise Abatement Procedures (NAPs). The result of this 
analysis can serve as a management tool for policy makers such as airport managers and/or air 
navigation service providers (ANSP) to take investment decisions.  

This analysis is particularly important when large expenditure occurs to implement new operational 
concepts and provide new infrastructures. It is very important to have a full vision of the project so that 
the decision makers are aware of the consequences of their choices. In the SII case, the choice to 
implement new procedures rises from the necessity to reach a significant improvement in the noise 
reduction in the vicinity of an airport. The question is how to determine whether the advantages 
outweigh the disadvantages. 

The methodology developed is based on “Guidelines for the economic appraisal of EATMP projects - 
the effective use of cost-benefit studies”, issued by EEC on the 20th of September 2000. 

This methodology can be used for any airport within the SII project, provided that the airport specific 
features are taken into account. 

The SII economic analysis will include identification of actors, identification, classification and 
investigation of costs and benefits derived from the SII proposal, as well as a cost-benefit balance 
particularly adapted to SII project characteristics. With this economic model, a sensitivity analysis can 
be performed to determine the optimal choice for a policy investment in which costs and benefits 
show the best balance. 

 

2. SII project and economic analysis 
 

Before starting with the above-mentioned tasks required to perform the analysis, it is necessary to 
highlight how the SII project was initially devised. Independently of the economic approach, the 
project pursues the development of a technical solution up to the year 2015 to reduce the noise 
impact around airports. An estimation of the level of improvement will be done comparing the results 
of new procedures with the consequences due to maintaining current approach procedures and 
technology in those years. 

Therefore, both in environmental, capacity and safety evaluations and in economic analysis, 
comparisons between maintaining the current situation in the future and the implementation of the SII 
proposal will be carried out in terms of differential increments. Especially, when a large group of 
consumers and third parties are involved, decision makers need a full overview of the consequences 
of their choices, evaluating investments against societal costs of delays, noise nuisance or capacity 
levels. 

Although a CBA is a valuable management tool for operational and strategic issues, the real 
challenge of an economic analysis is converting qualitative or external costs and benefits into 
monetary terms. Generally speaking, external and indirect costs and benefits result from project 
related to other activities or people who are not directly involved. Lots of times indirect benefits 
concern the quality of life improvement. In the SII project case, it is expected that the quality of life 
improvement is a direct benefit. 
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2.1. CBA objectives 
 

As clearly outlined in the SII published deliverables, the project’s objective is to reduce noise levels in 
the vicinity of airports by optimising departure and approach procedures. Just planning noise 
abatement procedures is not sufficient, because they also have to be integrated in the complex ATM 
environment, while trying to satisfy safety, capacity and efficiency requirements. This is the objective 
of CBA, to assess whether SII procedures are as efficient in noise reduction as in the maintenance of 
current safety levels and as in meeting the foreseeable increase in traffic demand. Results coming 
from the different WPs will be integrated and summarized in the final recommendations. 

 

2.2. Case identification 
 

2.2.1. Base Case – future “do nothing” scenario 
 

To compare SII scenarios (using SII NAPs), a base case is necessary as a reference point. Generally 
speaking, a “base case” is not the same as the “do-nothing” case, where the current airport 
configuration and management remain unchanged. We assume that the “base case” coincides with 
the “future do-nothing” case, where future airport configuration, future air traffic data, future fleet mix 
and improvement or change in ground and on-board technology of aircraft are taken into account (but 
not due to the SII introduction). The “base case” scenario will be evaluated on the basis of inputs 
given in the deliverable D2.1 and D3.1 for the four airports. 

2.2.2. Alternative cases – Sourdine II scenarios 
 

The SII project provides us with alternative cases to achieve its own objectives. Of course, more 
actions could be undertaken to reduce noise in vicinity of airports (see D1.1), but the SII scope is to 
achieve this goal by the implementation of new departure and arrival procedures. 

Each NAPs combination (new departure and arrival procedures, in other words SII scenarios) 
represents an alternative to the base-case. 

So, according to the only alternative, the SOURDINEII project, different sub-alternatives are included, 
corresponding to the selected SII scenarios, with their safety, noise, capacity and efficiency results, 
and with their cost – benefit balance. So, the number of scenarios using a CBA corresponds to the 
number of scenarios set up by validation methodology for each airport. 
 

2.3. Valuation types: monetary or “Pro Memory” 
 

This is the focal point of a CBA. The best thing would be to translate all measured values into 
monetary terms, but some values are not directly quantifiable, such as people’s welfare, for instance, 
or such as the increase in the number of employees not directly linked to airport activities. Where this 
monetary process is not feasible, qualitative results can be assessed as ”Pro Memory”. This means 
that they are not negligible, but they have to be kept in mind and included in an opportune way in the 
final cost-benefit balance 
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3. CBA general design 
 

3.1. Selected airports 
 

The cost - benefit analysis will be performed for those airports whose capacity, safety, noise and 
emission results are available from the SII study. The SII Validation Methodology (see D2.1) 
establishes that sets of information will be complete for Naples Capodichino, Madrid Barajas and 
Paris Charles de Gaulle airports. In the Amsterdam case, there will have also interesting results re the 
feasibility of procedures from pilots’ and controllers’ point of view (by real time Simulations), that will 
be integrated with fast time simulation results to give a complete CBA of SII NAPs consequences. 

 

3.2. Time reference 
 

Economic analysis is a study type that requires the knowledge of the starting date and the final date 
of project under study, to know the number of the years over which the benefits and the costs have to 
be calculated. In particular, the reference year represents the year in which it is necessary to refer the 
costs and benefits calculated during the study period to obtain a time-based unit. 

For Madrid airport the calibration scenario is based on 2001 year and the reference year for CBA 
remains the same. 

For CDG and Naples airports, the calibration scenario is based on 2002 data, but 2001 has been kept 
as reference year for the CBA. The following table summarizes time references used for the CBA, the 
Calibration scenario, the Baseline Scenario and the SII scenarios. 

 

Time Reference 

Airports CBA Calibration 
scenario Baseline scenario SII scenario 

Madrid - Barajas 2001 2001 2015 2015 

Naples - 
Capodichino 

2001 2002 2015 2015 

Paris - CDG 2001 2002 2015 2015 

Amsterdam-
Schiphol 

2001 2003 2003 2015 

 

3.3. Starting Assumptions 
 

Since Sourdine II is a long-term project, a set of starting assumptions has to be clarified re the most 
likely future of airports to be studied, to facilitate the work of CBA and reduce to a minimum the 
number of uncertainties: 

- Forecasts should be as accurate as possible (i.e. local Master Plan, STATFOR forecasts, etc). If a 
selected airport has already planned the needed technological improvements, they will be included 
in the analysis such as locally established (re implementation dates). If some information is missing, 
international roadmaps describing the expected technological implementation dates and expert 
opinions will be sought. 
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- Re airport layout, planned configurations at 2015 will be used, as recommended by Validation 
Methodology 

- It is supposed that physical and operational constraints will not change by 2015 at the selected 
airports. 

- The economic impact of SII procedures will only be considered from an airport air navigation 
services and involved TMA point of view, and not for the complete ATM system, that means the 
effects of introduction of new procedures are locally judged, but their influence on the airspace is not 
taken into account. 

-  Only commercial aircraft will be taken into account. 

 

4. Actors Identification  
 

One of the first steps of a CBA is to identify the “actors”, that means who is directly involved in the 
project. Various actor categories have been identified: 
 

- Aircraft manufacturers. 

- Aircraft operators. 

- The service provider (Including airports and air traffic service provider). 

- Airport operator Company 

- Passengers and cargo 

- Research Centres 

- European Commission 

- Third parties (i.e. people living around airports, etc) 

 

Of course, actors have to support different cost types, so depending on the project objective it will be 
considered a determined set of costs and benefits for each one. 

More in details the following lines explain in which way the identified actors are involved: 

Aircraft manufacturers  

The SII NAPs could require the installation and maintaining of new airborne equipment. 
Manufacturers would then have to satisfy the airlines' requirements relating to equipment for flying 
new procedures. 

Aircraft operators  

Due to current congestion, airlines are more and more confronted with delays. Delay strikes heavy on 
their operations and consequently on their revenues. Besides delay, airlines are also confronted with 
environmental and safety regulations, that affect their revenues. Therefore airlines seek to optimise 
their operations to perform their best within these restrictions. 

Airlines have two costs types; the firsts are related to the flights, the second concern those costs that 
allow air transport to work, for example, training crew, maintenance costs, marketing costs and, 
generally speaking, all costs that are in charge to airlines, except the effective cost of each flight (i.e. 
fuel, crew, etc.) 

Service Provider 

Part of the delays in air transport is caused by the limited capacity of sectors in some phases of flight 
and of airport infrastructure. If service provider has insight in the economic costs of these delays, they 
can try to optimise investments in capacity and organizational improvements. Their capacity is usually 
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based on demand from airlines. However in many countries, expansion of airports or increase in 
traffic is tied to many restrictions, e.g. noise pollution targets.  

Passengers and cargo 

Passengers and cargo operators are by far the largest user group. However since they are not an 
organized group, their “power” is very limited. Passengers do not enforce investment of airlines and 
airports in reducing delays. Though this group can improve their benefits, forcing governments to 
press airports and airlines to improve the situation. 

Third parties  

These actors are not directly involved in air transport activities, but they can be merely affected from 
them. Noise nuisance, emissions value are the negative aspects whereas increase in indirect 
employment and economic growth are the positive aspect of the urbanisation’s increase in the airport 
neighbourhood.  

The following table shows the identified actors. 

Research centres and European Comisión  

Companies involved in the SII project have in charge the R&D costs for the SII project. 

 

Actors 

Avionics manufacturers 

ATM system manufacturers 

Airlines 

Aircraft crews 

Airport operator company 

APP controller 

ACC controller 

Arrival controller 

Planning controller 

People living in airport vicinity 

Passengers and cargo 

European Commission 

SII partners 

 

 

5. Costs Identification and Classification 
 

The investments required from the SII NAPs, such as supporting ATCo / Pilot tools, the costs required 
to operate and implement them have been classified as shown in the following subsections. 

An important point to underline is that each actor can view the same item in different ways and that 
different actors can judge the same effect as cost or as benefit. 
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5.1. Research and development  costs 
 
This category should include all costs that will be incurred prior to the beginning of each project under 
valuation. In the specific case of the SII project, these costs correspond to the cost of the funded 
project, sustained in part by the EC and in part from the SII partners. So, the total costs for this 
category are represented from the only Sourdine II cost Project. 
 

Cost type Investigate on Required input 

SII project costs SII partners companies, EC SII Annex 1 “Description of work” 

 

5.2. Investment costs 
 

Investment costs include all costs associated implementing the investment. In the case of the SII 
project it means money that interested parties have to pay for practice the proposed procedures. In a 
project such as Sourdine II, addressing, above all, people’s welfare in relation to noise reduction, but 
also requiring a large effort from airlines, ATC providers and others, it is possible that the investor 
does not coincide with who will benefit. Being Sourdine II a long-term project, besides, the 
investments start from now but the eventual benefits will be evident in more than ten years. 

In more detail, investment costs relate to the acquisition and implementation of new equipment by 
service providers and airlines. These costs could be, at the same time, benefits for technology 
manufacturers, who will see an increase in the supplies’ requests. 

To identify these costs at the airports being studied, it could be useful to start from the deliverable 
D1.1, D2.1, D3.1 and D3.2. They demonstrate current air navigation systems in each of SII terminal 
airspace and planned CNS strategies. Where information is missing, experts’ knowledge will be 
required. 

The investment costs should also include also training costs due to new operating skills that require 
the training of airport and airline staff, as well as additional training for pilots and air traffic controllers. 
Training cost include travel, subsistence, and lodging associated with training, instructional costs, and 
compensation for employees or persons being trained. Training costs will be considered for the 
number of controllers operating to the selected timeframe by the chosen airport (if implementation of 
SII procedures requires an extra number of controllers their costs will be considered). 

 

Cost type Investigate on Required input 

New on board equipment costs 
represent costs necessary for 
implementing on board facilities 
to facilitate the performance of 
the SII procedures  

Airlines, 

On board equipment 
manufacturers 

WP2, WP3, WP4, WP6 results, 
airlines equipment forecast, 

expert knowledge 

New on the ground equipment 
costs represent costs 
necessary to implementation of 
ground facilities to be able to 
practice SII procedures 

 

ATS provider 

On the ground equipment 
manufacturers 

 

WP3, WP4, WP6 results, 
airlines equipment forecast, 

expert knowledge 

Training costs represent the 
costs necessary to train pilots 
and ATC controllers to use new 
NAPs 

Airlines, 

ATS provider 

 

Expert knowledge 

WP4,WP6 results 
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Transition costs: they represent 
all costs that occur between the 
base case and the 
implementation of an 
alternative case. Possible 
extra-costs, not taken into 
account in the above 
mentioned categories, will be 
necessary to run in parallel 
current systems with the 
introduced new systems. The 
implementation of SII 
procedures, for instance, could 
require the temporary closure 
of some airport facilities, 
causing extra-costs to involved 
parts 

Airlines 

ATS provider 

Passengers 

Manufacturers 

D3.1 

D3.2 

Fast time simulation results 

 
These costs will take into account only the investments that will occur to implement the Sourdine II 
procedures, on the ground and in flight, for each identified actor. Any other cost planned for 
development of the ATM systems will not be considered as investment cost. 

For example, NDB and VOR are expected to be decommissioned in 2015 (Eurocontrol, Navigation 
Strategy for ECAC, 1999), but the decrease in the costs of their maintenance will not be considered in 
this CBA, because they will phase out independently from SII project. The same is valid for new on 
the ground and in flight equipment, which will come into force independently from SOURDINE II 
procedures implementation, so the costs due to their implementation will be excluded. 

 

5.3. Operational costs 
 

Under this heading, many cost types are included, such as the recurring costs required to operate and 
maintain the proposed investment project (i.e. costs of airlines, maintenance costs of the service 
provider and airlines and any other operational service, each of which will involve one or more ATM 
actor. 

The following table summarizes the costs in this category, and the actors linked to each cost type. 

 

Cost type Investigate on Required input 

Fuel costs: if an aircraft flies for a 
longer time and/or the flight is less 
aerodynamically efficient, then it 
consumes more fuel. Fuel costs 
are directly linked to the real flight, 
not to the delayed departure from 
the origin’s airport time because 
the aircraft could take-off later from 
origin airport. At the same time, an 
aircraft, starting later with respect 
to scheduled take-off time could 
spend more fuel due to a greater 
speed value. 

Airlines 

FTS results 

Expert knowledge 

Airline 
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Maintenance and overhead costs: 
Old and new equipment require 
periodic tests for aircraft and 
ground systems. So hourly costs of 
people necessary to do this work 
have to be considered. This costs’ 
category includes all costs for each 
category of worker, such as travel 
time, break time, recurring training, 
materials to repair parts, small 
tools and more generally, other 
items which are consumed. 

Airlines, ATS provider, 

third parties 
Expert knowledge 

Insurance costs: Depending on 
relevant aircraft and airline, also 
insurance costs for ground 
equipment will be taken into 
account. 

Airlines, ATS provider, 
Insurance Companies 

 

Aircraft (Airline) insurance policy 
(passengers and cargo). 

Insurance policy for ground 
equipment costs. 

Fast time simulation results 

Personnel costs: These costs 
relate to the crew and ground 
personnel. Extra costs due to the 
increase in the personnel number, 
not due to SII NAPs 
implementation, will not be 
considered. Increases or 
decreases in delay time determine 
overtime to be paid to the crew and 
ground personnel. 

Airlines, ATS provider 
Fast time simulation results 

IATA data 

 

5.4. Social costs 
 

These costs are related to the disuse of properties (building/housing/fields) or to losses/depreciation 
of the patrimony due to noise/emission affections or safety risk. Third parties are subject to these 
types of external costs, generated by air transport users and inflicted on the public (see par 6.1.1). 
 

5.5. Airport charges 
 

Airport charges are not a cost for the society, but only a transfer of money, in fact, airport charges are 
a cost for airlines, whereas, they are a benefit for airports. If the calculated airport capacity changes, 
the new values affect airlines and airport revenues, which are here taken into account. 
 

5.6. Noise charges 
 

Currently noise charges are calculated on the basis of many parameters such as noise category, 
MTOW, aircraft type and operational time per each operational aircraft. Surcharges are applied if 
noise value recorded by monitoring systems exceed noise limits. Changes in the number of 
movements per hour influence the noise charges values. 
an internalisation process of noise social cost is required when externalities are inserted in a cost 
benefit analysis. Changes in the taxation system is required to encourage people to change their 
behaviour, stopping to use conventional procedures and trying to use new NAPs. 
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An internalisation of noise social costs will be set up after available cost benefit data are clarified to 
avoid distorsions in the cost-benefit analisys. 

 

6. Benefits Identification and Classification 
 

If assessment of costs is very important for people that have to invest the evaluation of benefits is as 
important, in fact, benefits, differently from costs, are distributed over a greater number of people. 

To correctly assess the benefits coming from the implementation of SII NAPs is very important, in fact, 
if the new proposed procedures demonstrate to be very efficient in the noise reduction, high 
implementation costs could be balanced from a large number of benefits. 

Some of benefits are difficult to calculate and to translate into Euros, when this translation is not 
possible, a “ Pro memory” assessment will be performed, as above mentioned (see par 2.3). 

The “Pro Memory” evaluation consists in performing a qualitative analysis, assessing, for instance, if 
the value of a selected measure increases or decreases, without knowing exactly the percentage 
variation of the measure. 
 
6.1. Environmental assessment 
  

6.1.1. Noise  
 

Noise assessment is very difficult to carry out, in fact, it means to measure the increase or the 
decrease in people welfare respectively with higher or lower noise levels. To quantify the nuisance 
due to the airport noise, literature gives different methods, as following: 

-  Contingent Valuation Method (CVM) : This method is based on people judgement. People 
estimate how much money they are willing to spend for improving their situation, or to accept for 
standing the situation as it is. There are three particular ways to build a CVM: survey, referendum 
and audition. To have well-made CVM studies it is necessary to gather data, select a population 
sample, put forward the questionnaire and so on.  Four distortions affect this method: 

o Strategic distortion: the person interviewed does not want to express their real 
preferences. 

o Conceptual distortion: it depends on the way conducted for the investigation. 

o Hypothetical distortion: the interviewed person makes a judgment mistake. 
o Operative distortion: the judgment depends on the experience of the interviewed 

person. 

-  Hedonic pricing method : It is based on the consumers' preferences shown in practice. On the 
basis of this method is the fact that environmental conditions influence the price of property and 
housing market (e.g. the price of a house is influenced also by its location). 

-  Damage valuation method : this method relates damage (loss of production) to environmental 
impact. 

-  Prevention cost method : when the environmental burdening increases, consumers can take 
measures to reduce this burden. E.g. when noise levels increase, sound isolation can be a 
measure to reduce them again. 

-  Well-being evaluation method : this method is commonly used as an alternative to the 
Contingent Valuation Method It assesses the compensation that people are willing to receive for 
noise nuisance considering their standard of living. 
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In the SII case, the selected method is the Hedonic Method, customized for SII requirements. Hedonic 
method is based on the idea that environmental conditions influence prices of market, for instance, 
the houses prices, so, a reduction in the noise levels around an airport could generate an increase in 
the market value of houses in that area. To apply the method, the first important step is the calculation 
of number of houses inside fixed noise contours. Once well-known the number of houses per noise 
level, fixed the prices of houses and the NSDI (Noise Sensitivity Depreciation Index that is the 
average percentage change in property prices per decibel) it is possible to calculate the noise 
economic indexes €dBib, €dBiSII, which represent the market values of all those houses exposed to 
selected noise level, per the base-case and the SII scenarios respectively. 

Following figure makes clear what above mentioned: 

 

 

 

 

 

 

 

 

 

 
                                 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

This way is hard to follow, because it needs to collect many data, some of these are easy to collect 
other less, because they require the involvement of various organisations. 

So, reliability of results depends on accuracy of available data. 

N1h-Number of houses inside the noise level of L1 dB 

N2h-Number of houses between noise levels L1- L2 dB 

N3h-Number of houses between noise levels L2- L3dB 

Noise economic indexes 

-€dB1=N1h x €1 

-€dB2=N2h x €2 
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 Noise Economic 
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scenario 
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6.1.2. Emissions 
 

As above seen, to assess the environmental consequences due to the introduction of new NAPs is 
one of the most difficult aspect to quantify. 

The assessment of emissions levels, with regard to the noise assessment, is surely easier, because 
its evaluation is less subjective than the noise assessment. People, in fact, do not have the chance to 
perceive variation in emission values, so they are out of the emissions assessment loop. 

Emissions values are calculated assessing the burnt fuel per flight, per the base case and the SII 
scenarios, seeing the consequences generated by the introduction of new procedures. 

Emissions values will be translated into monetary terms or not depending on the availability of needed 
FTS results. If quantitative data will not be available, the valuation of SourdineII procedures, on 
emissions point of view, will be taken into account as “Pro Memory” result and it will contribute to the 
final cost benefit balance. 

The first column of the following table includes the benefit types, the second includes the actors relate 
to the benefits identified on the left side and the third lists the needed inputs to do the evaluation 

 

Benefit type Investigate on Required input 

Decrease in noise nuisance 
Inhabitants in the airport vicinity 

Airlines, Airports 

Fast time simulation results 

(Local statistical data) 

Reduction in the emissions 
values  Air pollution Fast time simulations results 

 

6.2. Capacity assessment  
 

This item is collocated among the benefits, but capacity could be also a cost to pay for the 
implementation of the SII procedures. During past SII Expert Panels (see 
http://www.sourdine.org/panel.html) experts made clear that some of NAPs proposed from the SII 
consortium could lead to a reduction in capacity. The final FTS results may provide more insight for 
this issue. 

Before seeing how to evaluate the capacity in monetary terms it is necessary to make clear which 
capacity definition corresponds to the capacity value. It is possible to calculate the capacity by 
selected FTS platforms. In the SOURDINE II project, the capacity calculated by the Fast Time 
Simulations is the “sustained capacity”, defined as the overall capacity of a subsystem to 
accommodate traffic demand, over a sustained period, within the space and time standards of a 
particular level of service (IATA suggests to use level C - Good level of service, conditions of stable 
flow, acceptable delays and a good levels of comfort). 

So the capacity here is calculated with a fixed delay, keeping fixed the daily movements number. 
Following this approach the capacity and the delay are related one to each other, so the cumulative 
delay (24h) has been selected such as a measure of airspace performance, economically 
quantifiable, able to give the effects of implementing the new procedures on a whole traffic day. 

 

The first column of the following table includes benefit types re capacity assessment, the second 
includes the actors (level with the benefits identified on the left side), on which it is necessary to 
investigate and the third lists the needed inputs to do the evaluation 
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Benefit type Investigate on Required input 

Decrease in delay: delays 
represent costs for airlines and 
for airports. These delays 
represent a certain cost, but 
decreasing in the delay time, 
money is saved for the 
correspondent actor.  

Airlines, airports 

 

FTS results 

IATA data 

Passengers value time: When an 
aircraft delays, it needs to add an 
other cost, extra consumption of 
people time, to the list of costs. 
Time of people has an assigned 
price, that is different for 
business people and passengers. 
So, reduction in delays have to 
be translated into saved time for 
people and then in saved money 

Business, passengers 
FTS results 

IATA data 

 

6.3. Safety benefits 
 

A qualitative safety assessment will be performed as part of WP4. These results, together with RTS 
results and Experts judgements will be elaborated and they will supply at the end a qualitative 
assessment of the SII procedures introduction on safety point of view. 
 

Benefit type Investigate on Required input 

TBC TBC TBC 

 

6.4. Comply with international commitments 
 
Sometimes projects can fulfil international commitments already stated or that are part of a 
harmonisation process. Both service provider and airlines are the actors who enjoy this type of 
benefits. 
 

6.5. Costs and benefits excluded from analysis  
 

To establish which costs have to be included and which not is very important to perform an analysis 
as correct as possible, without overvaluing costs to benefits’ cost. 

In the SII case, the excluded costs are: 

Fleet renewal costs –  These costs are in charge to airlines. They are not considered because 
airlines will change their fleet composition independently from the requirements of SII project, but for 
market needs, for fleet age or to be compliant to international Regulations. 

Technology  research and development costs – These costs are relating to that technology already 
developed or under development but planned outside the SII project, for that reason excluded from 
the SII costs. 



 

  

Validation Methodology Report 
Public 

 

 

Page 79 

Development  costs of airport layout  – Increase in the number of runways or in the number of 
terminals or, generally speaking, all money invested on airport layout will be not included, because 
they are not relevant for SII project. 

Station and ground handling costs  – It has been proposed to exclude them, because they are not 
dependent from the implementation of the SII procedures. If SII project allows a capacity increase 
higher than that forecasted, it could have repercussions on this costs category, but it is proposed to 
not include them. 

Costs of compensation – These costs group (i.e. costs of passengers’ compensation for delay time). 
They are not included in this economic analysis. Their influence is far from SII objectives. Maybe their 
weight could be very important for a project that tries to optimise the efficiency of an airport re aircraft 
delays and relating consequences, but in the SII context their assessment is superfluous. 

 
Marketing image costs  – They could be important in a political sense, e.g. ANSP/airport that 
supports and promotes NAPs, but they are here not taken into account. 

Service Level improvement benefits  – This is a qualitative benefit. An improvement of service, both 
for service provider and airlines, will attract more customers and will bring more revenues. The 
customers already using air transport will also experience the service improvements, which is a 
benefit for them. 
Employment benefits  – A decrease in the capacity values could influence negatively on the local 
employment because a decrease in the numbers of passengers is foreseeable. 

 

7. Cost – Benefit Balance 
 

Once identified all above mentioned costs they will be subtracted to the calculated benefits, per each 
airport and per each actor, to see if the benefits compensate costs to pay for implementing the SII 
procedures. 

Costs and benefits will be specified for each specified actor and then the Net Present Value (NPV) will 
be calculated. NPV is an index that allows to see is if benefits are greater than costs for the specified 
actor and it is so calculated: 

 

NPV=
( )t

t
k

t r

CB

+

-
�
= 1

)(

0
 

where: 

B = future annual benefits in constant euro 

C = future annual costs constant euro 

r = annual real discount rate 

k = number of years from the base year over which the project will be evaluated 

t = an index running from 0 to k representing the year under consideration 

 

Of course the proposed alternative to the base case works very well for the single actor if NPV index 
is positive. A table containing NPV indexes for the single actor will be supplied, so everybody will see 
if own interests have been satisfied. The positive value of NPV index isn’t a requirement for the 
implementation of NAPs, it is an important aspect that each stakeholder can use to judge the SII 
procedures on own point of view. 
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7.1. Sensitivity analysis 
 

Sensitivity analysis is an important tool for evaluating the impact of uncertainty on proposed 
investment projects. The basic approach is to vary key assumptions, estimates and forecasts 
systematically over appropriate ranges and observe the impact on the results. For certain items, the 
impact may be insignificant while for others it may be quite large. In some cases the relative 
desirability of competing alternatives may be altered while in others it will not be. 

There are several ways in which the analysis can be accomplished. Each depends on how the key 
assumptions, estimates, and forecasts are varied. 

One procedure is to vary only one at a time, holding the others constant so as to determine the 
independent, or partial, effect of this parameter. This procedure is known as a one variable 
uncertainty test. A second procedure is to vary two parameters simultaneously and is known as a two 
variable uncertainty test. 

Similarly, three, four and more variable uncertainty tests can be constructed. These can easily 
produce large amount of data and require the decision maker to consider an excessively large 
number of outcomes. An alternative is to allow all parameters to vary together in several 
predetermined patterns, each representing a relevant probable future state of affairs.  

In the case of the SII project the one variable uncertainty test has been selected, to appreciate as 
better as possible the sensitivity of model to each single parameter. 
 
This procedure should be applied to the major cost and benefit components of each alternative. Its 
primary purpose is to identify the sensitivity of the NPV of each alternative to changes in value of 
selected parameter. This permits additional effort to be devoted to improving the reliability of 
estimates for those parameters to which the results are sensitive. Where reliability cannot be 
improved, it puts the decision-maker on notice as to potential weaknesses of the CBA 
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Appendix VI. Brainstorm, Delphi and AHP 
Judgemental Technique Variant. 
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Brainstorming method has been chosen to obtain new ideas and feedback from the participants 
(based obviously on their knowledge) in this exercise to define the ultimate solutions for approach and 
departure procedures from now up to 2015 to solve the ATM problem stated in section 3.1.  

Two methods have been considered applicable as judgemental to assess the suitability for 
implementing new NAPs in the SII airports: the Delphi method and Analytical Hierarchy Process 
method. 

In the following section the description of each method is provided. 

 

1. Brainstorming 
 

In 1941 Alex Osborn, an advertising executive, found that conventional business meetings were 
inhibiting the creation of new ideas and proposed some rules designed to help stimulate them. He 
was looking for rules, which would give people the freedom of mind and action to spark off and reveal 
new ideas. To "think up" was originally the term he used to describe the process he developed, and 
that in turn came to be known as "brainstorming". He described brainstorming as "a conference 
technique by which a group attempts to find a solution for a specific problem by amassing all the 
ideas spontaneously by its members".  

The rules Alex Osborn came up with are the following: 

·  Postpone and withhold your judgement of ideas. 

·  Encourage wild and exaggerated ideas. 

·  Quantity counts at this stage, not quality. 

·  Build on the ideas put forward by others. 

·  Every person and every idea has equal worth. 

Brainstorm groups consist of between four and fifteen people together in one room. A central person 
co-ordinates the proceedings, introduces the purpose of the brainstorming session and outlines the 
rules. This person should also ensure the rules are followed and should actively encourage the 
participants. This person is the facilitator. 

The role of a participant is twofold: 

1. To suggest ideas which will work as solutions. 

2. To suggest ideas which will stimulate solutions in others. 

Since you cannot presume what will stimulate solutions in others, it is your duty to provide them with 
as many original stimuli as possible, whatever they may be. 

Ideally the session starts with a brief warm-up on a totally unrelated and fun topic. This will help start 
the brainstorming and help establish a less restrictive mood. With the purpose and topic established, 
everyone in the brainstorm-group shouts-out their ideas and they are all written down so that they can 
be analysed later. The most common method of recording the ideas is on flipcharts (large pads of 
paper) but it is fine to use a blackboard, overhead projector transparencies, a computer or individual 
pads of paper. A secretary or dedicated writer can be useful. 

Normally, the brainstorming session will go through phases of very rapid idea generation, and then 
through slow awkward times when no ideas are being created. This slow time can be used to return to 
the ideas, which have already been generated and build on them. 

A brainstorming session can last anywhere from 5 minutes to 2 hours depending on the experience of 
the participants and the nature of the problem to be solved. However the time should be split up into 
approximately 5 to 15-minute sections in order to keep people fresh. There should be short breaks for 



 

  

Validation Methodology Report 
Public 

 

 

Page 83 

refreshments, relaxation, encouragement, congratulations and gratitude. People often use the breaks 
to do their own thinking and reflection. The breaks should not be strictly enforced and should be 
determined by the flow of the group. The freedom to stop and start is important as it relaxes any 
pressures on the group to perform. 

After the brainstorming, which is only the gathering of ideas, the ideas should be sorted, analysed and 
evaluated. 

 

2. Delphi Method 
 

The Delphi Method was developed by the Rand Corporation as a scientific and technological 
forecasting tool. It has been used in fields ranging from business and education to science and 
medicine, for a variety of applications including the forecasting of events, sales and technological 
breakthroughs (Sackman, 1975). 

The Delphi Method is a systematic, interactive judgmental technique of forecasting based on 
independent inputs regarding future events. It is used as a standard method for obtaining quantitative 
judgements. The Delphi Method is dependent upon the judgement of knowledgeable individuals 
whose selection is based on their experience and expertise. In this regard, it combines expert 
opinions, by facilitating the exchange of ideas and information but enabling each participant to have 
an equal input by preventing bias due to position, status or dominant personalities. The use of a range 
of experts is a particular strength of the Delphi Method, since in addition to quantitative factors, 
personal preferences and expectations often influence predictions that require policy decisions. The 
Delphi forecast methods reflect these personal factors. 

It is also an educational tool, which enables researchers and participants to gain an insight into the 
underlying assumptions and opinions behind judgements about a problem area. 

Delphi is an iterative procedure characterised by three features:  

1. Anonymity, 

2. iteration with controlled feedback and, 

3. statistical response. 

Panel members remain anonymous to one another while responding to a series of questionnaires.  
After each questionnaire is completed, feedback is provided to each panel member regarding the 
composite results of the round. The term "round" refers to each successive submission of a 
questionnaire. Panel members considered being outliners are then asked to reconsider their 
judgement and provide reasons if they insist on remaining outside the first to third quartile range. The 
process is repeated until either a satisfactory agreement between the panel members has been 
attained or responses do not change between iterations. Usually, group consensus is reached after 
three or four iterations and the median value obtained in the last round is used. Figure 1 shows the 
flow of information in a two round Delphi. The analyst (i.e., director or administrator) refers to the 
person, or group, preparing, collecting and analysing the panel response. 
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Round #1 Round #2

Panelist Tasks

First response to the 
questionnaire based
solely on one’s opinion

• Reconsideration of
one’s first responses by
comparing with the
statistical summary

• Make modifications if
needed

• Analysis of Questionnaire #1

• Verbal summary

• Means and standard deviations

• Selection of relevant items

• Preparation of Questionnaire #2

Analysist Tasks

Preparation of
Questionnaire #1

• Analysis of
Questionnaire #2

• Preparation of
Final Summary

(Feedback)

 

Figure 27   Information flow in a two round Delphi 

The Delphi Method has the advantage that it can be applied even though the definition of the 
concepts and their objectives are relatively ill-defined and are only presented at high-level. Delphi 
method is simple to understand and apply, it provides weight assignment features, its iterative routine 
provides inherent sensitivity analysis capabilities and finally, the anonymity of panel members avoids 
personality conflicts and unwanted interpersonal decisional influences. The major disadvantages of 
the Delphi method are its character, the direct assignment of weights that may be unreliable when 
simultaneous comparisons of many criteria/alternatives are involved, and that it does not consider 
lateral/hierarchical criteria relationship. 

When considering this particular case, brainstorming sessions at a relatively high level -as some of 
the new procedures or the scope of their application- are not completely defined, the foreseen 
advantages of using the Delphi Method are: 

·  It can build confidence in the decisions already made and provide information for future decisions; 

·  It may highlight issues not considered yet, or maybe even rank issues in terms of importance; 

·  It can market the activities to outside organisations. 

This evaluation is, however, only based on subjective views which are themselves based on the 
relatively high-level information presented and possible backed-up by ‘pseudo-statistics’ calculated on 
ordinal data. Delphi is not seen to be an appropriate method to provide an in-depth and detailed 
evaluation. However, it is considered sufficient to act as an early ‘filtering’ service. 

Some Delphi Method related bibliography (among others, since the bibliography in this field is very 
wide) is presented as follows: 

 

1. Dalkey, N.C., Delphi, Santa Monica, The RAND Corporation (P-3704), 1967. 

2. Dalkey, N.C., The Delphi Method: An Experimental Study of Group Opinions, Santa Monica, The 
RAND Corporation (R.M. 5888-PR), 1968. 
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3. Dalkey, N.C. & Helmer, O., An Experimental Application of the Delphi Method to the Use of 
Experts, "Management Science", 9, pp. 458-467,1963. 

4. Fink, A., Kosecoff, J., Chassin, M. & Brook, R.H., Consensus Methods: Characteristics and 
Guidelines for Use, "American Journal of Public Health", 74:(9), September, pp. 979-983, 1984. 

5. Helmer O., Analysis of the Future: The Delphi Method, Santa Monica: The RAND Corporation, P-
3558, 1967. 

6. Linstone, H.A. & Turoff, M., The Delphi Method: Techniques and Applications, Reading, Mass.: 
Addison-Wesley Publishing Co, 1975. 

7. Pill, J., The Delphi Method: Substance, Contexts, a Critique and an Annotated Bibliography, 
Socio-Economic Planning Science., 5, pp. 57-71, 1971. 

8. Ziglio E., La tecnica Delphi. Applicazione alle politiche sociali, in "Rassegna italiana di 
valutazione", n.2, 1996. 

 

3. Analytical Hierarchy Process 
 

At the end of the 70's, Thomas L. Saaty introduced a multi-criteria decision analysis method known as 
Analytical Hierarchy Process (AHP). No attempt is made to provide the mathematical foundations for 
AHP; rather the interested reader is refereed to [AHP1] and [AHP2]. 

The AHP is a systematic method for comparing a list of alternatives. The AHP method is specially 
suited for applications to problem evaluations in which qualitative factors dominate. In this regard, the 
AHP method combines qualitative and quantitative factors in the overall evaluation of alternatives. 

AHP determines the priority any alternative has on the overall goal of the problem of interest. The 
analyst/user creates a model of the problem by developing a hierarchical decomposition 
representation. At the top of the hierarchy is the overall goal or prime objective one is seeking to fulfil. 
The succeeding lower levels then represent the progressive decomposition of the problem. The 
analyst, or other knowledgeable party, completes a pair wise comparison of all elements in each level 
relative to each of the elements in the next higher level of the hierarchy. The composition of these 
judgements fixes the relative priority of elements in the lowest level (usually solution alternatives) 
relative to achieving the top-most objective. 

In order to summarise, the five steps that are used to solve a problem with the AHP methodology are 
presented as follows: 

1. Problem description and identification: the objective of this step is to describe in detail the 
problem at hand, identify the key actors, specify the objectives and expectations, determine which 
factors and indicators are directly or indirectly related or associated with the problem under 
consideration along with their interactions and relationships. 

2. Construction of hierarchy: this step can be further broken down into the following intermediate 
steps i.e. identification of the ultimate goal/focus, definition of objectives that relate to the 
achievement of the goal, determination of criteria needed for the assessment of the objective and 
finally measurement of the various criteria. As briefly outlined before, the goal is placed at the top 
level of the hierarchy, the objectives are placed at Level 1, the criteria at Level 2, the indicators at 
Level 3 and the alternatives are placed at the bottom of the hierarchy i.e. Level 4. 

3. Pair wise comparisons: the objective of this step is to provide a set of tables that contain all the 
elements of the hierarchy as identified in the previous step. For the calculation of the criteria and 
indicators priorities, the judgements of experts on the importance of each element of the hierarchy 
(assessment criteria and indicators) compared each other with respect to each of the elements of 
the next higher hierarchical level will be collected. To collect these judgements one has to 
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construct the tables of pair wise comparisons and interview the group of experts (i.e. 
stakeholders) in order to complete these tables by using the AHP ratio scale. 

4. Synthesis of all judgements: the objective of this step is to synthesise the judgements i.e. the 
outcomes of all pair wise comparisons in order to produce the overall priorities of the various 
alternatives and rank them based on the synthesis results. 

5. Sensitivity analysis: this is the final step involved in the application of AHP and is the examination 
of the influence of the various criteria on the final outcome of the method i.e. the AHP is capable 
of examining how changes in the weights assigned by the decision makers influence the outcome 
of the method. 

The following figure illustrates an example of hierarchical decomposition of a problem under 
evaluation. 
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Figure 28   Example of the hierarchical decompositi on of an evaluation problem 

As summary it can be stated that according to the method a complex decision making problem is 
decomposed hierarchically into its components. After the hierarchical decomposition of the problem 
has been completed, a matrix of pair wise comparisons, expressing the relative importance of the 
elements in a given level of the hierarchy with respect to the elements in the level immediately above 
it, is constructed. 
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The resulted pair wise comparisons matrix is positive and reciprocal (i.e., aij>0 and aij=1/aji). Finally 
the selection of the most preferred alternative is made based on the values of the priority vector of the 
lowest level of hierarchy. 

One of the major advantages of AHP is the capability to identify errors in judgement and evaluate the 
consistency of the evaluators by calculating an index called Consistency Ratio C.R. 

For more information refer to bibliography. 
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Appendix VII.  1 st SII Brainstorm, Expert List, 
Templates and Questionnaires. 
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1. Expert List 
 

Expertise Name Position / Job Company / 
organisation Country Group  

Pilot Juergen Schadt Chief Technical Pilot LUFTHANSA GERMANY A 

Manufacturer A/C Joelle Bonnet  DASSAULT FRANCE A 

ATS Provider Bernd Wolfmayr ATS Planning/Navigation AUSTROCONTROL AUSTRIA A 

Manufacturer Engines Eugene Kors Acoustic Dept. SNECMA FRANCE A 

Manufacturer Avionics Jean Francois Jehl ? Sextant  A 

ATController Alison Ford Controller NATS UK A 

Procedure  Specialist Jeroen Vermeij Procedure designer LVNL NETHERLANDS A 

CAA Mr. J. D. Erickson Dir. Environment and Energy FAA U.S.A A 

CAA Darren Rhodes ?? UK-CAA UNITED KINGDOM A 

Airports Eugenio Cappelletti Environmental Unit Milan 
(Linate & Malpensa) 

SEA Aeroporti 
Milano 

ITALIA A 

Procedure  Specialist Corinne Bousquet Des. & Teaching Instrument 
Flight 

ENAC FRANCE A 

Procedure  Specialist Mr Jeremy 
Davidson 

AMN  Eurocontrol BELGIUM A 

Airline Repr. Andrew Shand Man. ATC Performance & 
Projects 

British Airways UK B 

Procedure  Specialist Theo v/d Ven  FMS-expert; Director strategy 
& planning 

KLM NETHERLANDS B 

Pilot Cpt. Giancarlo 
Gozzini 

Flight operations Director ENAV ITALY B 

Manufacturer A/C Robert B. 
Solaimani 

Airport Community Noise Boeing U.S.A B 

Manufacturer ATC Javier Ruano AECMA representative INDRA SPAIN B 

ATController??? Umberto Corvari Head of IFR Procedure 
Departure 

ENAV ITALY B 

CAA Peter Griffiths Head of Flight Operation 
standards 

UK-CAA UK B 

CAA Martin Griffin TMA EXPERT EUROCONTROL BELGIUM B 

CAA Mr. James D. 
Erickson 

Director of Environment and 
Energy, AEE-1 

FAA USA B 

ATS Provider/?? Thomas Buchanan Head of Pans-OPS Office Skyguide SWITZERLAND B 

Airports Jesús M. Villaroel ? Madrid Airport SPAIN B 

Airports Ing. Nunzio D'Auria Airfield Manager Napoli International 
Airport Gesac BAA  

ITALY B 

Procedure  Specialist Maria Ullvetter Instrument Procedure Design CAA SWEDEN B 
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Expertise Name Position / Job Company / 
organisation Country Group  

Procedure  Specialist Jeff Formosa RNAV Expert  MITRE U.S.A B 

Airline Repr. Mr. Rigaudias ? Air France FRANCE C 

Airline Repr. Francisco Javier 
GONZALEZ  

Subdirección Técnica y Apoyo 
al vuelo  

IBERIA SPAIN C 

Pilot Tracy Barnett Fleet Cpt. A330 US AIRWAYS U.S.A C 

Manufacturer A/C David Nakamura CNS Tech. Standards Boeing U.S.A C 

Manufacturer A/C J.J. Kirk Community Noise & Emissions Boeing Commercial 
Airplane Group 

U.S.A C 

ATS Provider TERPSTRA Jim Vice-president Jeppessen  USA C 

ATController Agostino Romano Controller ENAV-CAV ITALY C 

CAA Mr Y. Coutier ??? FCA FRANCE C 

CAA Gregory James ??? Airspace Standards 
Transport  

CANADA C 

CAA Terry Laydon Director Nat. Aero Charting 
Office 

FAA U. S. A C 

Airline Repr. Robert Woodhouse ??? IATA CANADA C 

CAA Mr. Howard L. 
Wesoky 

Chief Scientific and Technical 
Advisor, AEE-3 

Office of 
Environment and 
Energy, FAA 

U.S.A C 

Airports Francesco CALLEA Airport Planning and 
development 

Aeroporti di Roma 
(ADR) 

ITALY C 

Procedure  Specialist Bodo Rockel Projct. Mng. GPS/FMS 
Procedures 

DFS GERMANY C 

Procedure  Specialist Eliane Belin Des. & Teaching Instrument 
Flight 

ENAC FRANCE C 
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2. Brainstorm Template 
 

Standard 2000ft approach 

The vertical profile during an average, normal approach depends on the traffic density. When the traffic 
density is high, the aircraft will perform stepwise descents to maintain separation with other aircraft. 
Aircraft nominally reach 2000ft between 7NM to 13NM before the runway threshold, and will proceed with 
a level flight until glide slope interception. Typically, the FAP will be located at about 6NM (slant range) 
before the runway threshold. After the FAP, the aircraft will continue on a 3-degree glide slope until 
touchdown.5 
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5 Please note that the horizontal flight path (position of the turn), speed profile, thrust profile and configuration are 

only meant as example and do not reflect the behaviour of a specific aircraft. 
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Procedure advantages: 

This procedure offers a great deal of freedom to ATC and enables relatively easy separation assurance 
and sequencing. 
A blank template is proposed to design NAPs during the expert panel brainstorm sessions: 

Name:                                                                          Group: 

Procedure name 

Short procedure description: 
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This procedure has the following advantages: 
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3. DELPHI and AHP Questionnaires 
 

The next is one of the questionnaires used in the Expert Panels. 

 

INSTRUCTIONS FOR COMPLETING THE QUESTIONNAIRE: 

You are being asked to give your opinion regarding the Noise Abatement Procedures that have been 
described to you earlier in the day. You will find a summary of the procedures that you are being 
asked to assess on the board in front of you. Please follow these instructions in completing the 
questionnaire: 

1. Complete all of the fields of the Expert Profile. Please make certain to give us your correct e-mail 
address. 

2. Answer all of the questions following your own judgement. Please do not simply restate what we 
have told you or consult with any of your fellow experts before answering the questions. 

3. Most of the questions are followed by a box labelled "Additional Comments". Please include any 
and all comments you may have on the question in this box. 

4. The final section of the questionnaire has been provided for you to place any overall comments or 
opinions on questions that we may have forgotten to ask in the questionnaire. Please feel free to 
write whatever and as much as you feel would be of interest to us in assessing the NAP 
procedures presented to you today. 

We will be contacting you again in the near future. We will send you the mean replies and deviations 
for each question. You will then be asked to complete the questionnaire again, taking these average 
scores into account. 

 

Thank you very much for your co-operation. 

We will use your opinions to improve the quality of  life of people 

who live around airports and are victims of aircraf t noise.  
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EXPERT PROFILE: 
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DELPHI QUESTIONS: 

 

1. Do you think that noise abatement procedures are  sufficiently mature to be implemented in 
the short (now-2005), medium (2005-2010) or long te rm (2010-2015)? If so, please check the 
relevant box. 
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Please list all foreseeable problems for implementing or accepting each NAP within the selected 
timeframe. E.g., slight noise benefits, loss of capacity, decreased safety level, ATC required tools, 
pilots required tools, pilot/ATCo workload, certification, others. 
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2. How much noise would each NAP reduce? 
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3. How would TMA capacity change with each NAP? 
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4. How would ATCo workload change with each NAP? 
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5. How would pilot workload change with each NAP? 
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Additional Comments: 

�

�

 

6. Would the number of human errors related to air traffic management change with these 
NAPs? 
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7. Would Operator Costs change with these NAPs? 
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List the aspects of the NAPs that you feel would ha ve an 
effect on Operator Cost Saving and explain why: 
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GENERAL QUESTIONS: 

 

This section includes a set of general noise questions to delimit some aspect regarding the particular 
noise abatement procedures.  

 

1. Of the three ACDA variants presented which one w ould you consider to be optimal? Why? 

 

�  4a Thrust ACDA. 

�  4b Vertical path ACDA. 

�  4c Speed ACDA. 

�  None. 

�  Other (Please specify). 

 

2. During an Advanced Continuous Descent Approach ( ACDA), should the preferable 
prescribed flight path be continuous or segmented? Please complete the following table 
for each case: 
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Which Approach Angle 
(combination) would you suggest 
as optimal?   

� � �

 

3. During an ACDA with a prescribed flight path, wh ich would be optimum: one standard for 
all aircraft or one depending on aircraft type and traffic density? Why? 

 

4. During an ACDA with a prescribed speed profile, what would be optimum: 

 

�  A standard speed profile for all aircraft. 

�  A limited number of standard speed profiles for different categories of aircraft. 

�  No standard speed profile; each aircraft has its own prescribed speed profile. 

�  Other (Please specify). 


