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RESEARCH PROBLEM
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» CFMU Data
~» ICAO Data

~» HST 2020

( While aircraft instruments and )

navigation systems in aviation
has been driven by research,
the need for a mega structure
has been neglected.

Y,

Fl'o limit En-route congestion We\
can either limit the daily flight
frequencies or by building a
bigger hub which will quantify the
growth constraining impact on

\En-route sector capacity Iimits.)

Based on the CFMU and ICAO
data analyses we were able to
estimate the number of flights
which will be abandoned when
the HST will be running in 2020.




RESEARCH FOCUS

= Reduce en-route and airport congestion

» Increase runway capacity

= Reduce travel time for PAXs

= Reduced negative impact of transport on environment
= More balanced PAX modal split in Europe

= More slots dedicated for long-haul flights

- Increase airports catchment area

=~ More travel choice for PAXs

No more
En-route
Congestion

= Higher PAX throughput at airports

But... practice is different than theory
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Air Travel Time

Transport to Airport
Time spent at the Airport (check-in, boarding)
Flight time

Awaiting for the baggage + customs
| > 180 min + 22?2 <« | Transport from the Airport

Rail Travel Time
. BB EEEEEEEENENENBN,

Transport to Station

/30 min 30 m;l Time spent at the Station
Travel time

> 00 min + ??? « | Transport from the Station
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RESEARCH FOCUS

Current Hub and Spoke System in Europe
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RESEARCH FOCUS

Current and Future Hub and Spoke System in Europe
66% of airport derived ATFM delays caused by only 8 European airports
These 8 airports handle only 19% of European traffic ,
Levels of congestion expected for the year 2020 will reach beyond our limits

Main European Airports i

Osl _Helsinki

@ 2 Stockholm

@ @ @ @ L Moskva
-]
@ ey Kobentayvn

58] co);gf;:omed @® @ London 116 M
w S Ham bur EAES A8
g Frankfurt 49 M
e (0 @Berlin o Amsterdam 40 M
®e @ Madrid 33M
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Passenger Traffic-2000
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VADOM
ALG
TV

MASEK

MOULINS 464124N
MAKOL 421014N
404436N

BRINDISI 403639N
GENOVA 441518N
NANTES DVOR 470939N
451516N

46133IN

SPIJKERBOOR 523125N
PAMPUS 522005N
464318N

KUDES 473115N
520203N

WALLASEY VOR 33133IN
GLASGOW VOR/DME  335114N
VADOM 48330IN
ALGHERO 40374IN
PITHIVIERS VOR 480920N
MASEK 504345N

0033?54E
0290834E
0082848E
0180010
0090436E
001364TW
0034301E
0112133E
0043114E
0050332E
0062900E
0085126E
0061937E
0030804W
0042645W
0011613E
0081438E
0021333E
0093334E

in

37391
28009
27851
21220
10433
18630
16618
15628
15104
14568
14508
13707
13344
12873
12237
12123
12114
11883
11729

2511 148422
33.10756301
46.88720339
4467568421
16.85420315
20.74610243
149442446
20.71102662
17.70691676
17.03854801
48.0397331
20.01021898
1936719884
§.127457627
27.748109932
44 40639341
2740713982
19.74252492
531.52956989

The filtering of the CFMU data
for July 2004 to investigate the

horizontal extension of flights

(Extra NM)

Busiest hour(s
19-20
14-15

-9
10-11
11-12
12-13

-8
15-16
18-19

-8
19-20
a-10

-8

Nurnber of aircraft
19
13
10
18
39
34
30
16
21
28
14
42
23
40
11
14
16
28
27

44
Q

Extra NM

47711820010
4303953462
466.8720039
804.1263168
B57.3174328
F0B. 3674533
4483273381
4763764259
3718462621
477 6393443
6725062914
8404297471
445 4465733
3490953001
3062312925
G21.6923077
43651068371
bbz 7906477
8512983871

b94.9432213
15RE RGE1Q712




RESEARCH FINDINGS AND RESULTS

Constraining Points — Constrained Flights

Top constraining points
Constrained flights

200.00 to 500.00
—— B500.00 to 700.00
—+ 700.00 to 900.00
900.00 to 1100.00
o€ 1100.00 to 1200.00
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The most constraining NAVAIDS In
Europe
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High Speed Railroad Map

Europe 2008
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Map of the HST for Europe -

In 2020 -
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Merging of the HST map and the constraining points to
find the optimum location of the European Gates
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Map of Europe showing the possible 2

locations of the European Gates
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CFMU Data Filtration

Inbound International Flights into Europe for a period of

one week 18 24 July 2005

Queries <« FLT_DEP_AD - |FLT_DEST_Al -~ TAKE_OFF_TIME  ~ LANDING TIME - [AQ_ICAOQ_IC -
=50 Amsterdam - Frankfurt - City pairs analysis - 0sDI LOWW 0016514620050718 7/18/2005 12:50:45 PM  7/18/2005 4:19:40 PM AUA
. ) ) OMDB EGKK 0016512220050718 7/18/2005 10:46:15 AM  7/18/2005 5:44:25 PM UAE
'ﬁ:‘ Amsterdam - Paris - City pairs analysis
) _ _ _ UAAA EBER 0016513320050713 7/18/2005 6:45:00 AM  7/18/2005 1:41:55 PM CLA
= Barcelona - Madrid - City pairs analysis UUDD EDDL 0016512020050718 7/18/2005 12:18:00 PM_ 7/18/2005 3:26:00 PM GMI
=3 Barcelona - Paris - City pairs analysis ZSPD LIMC 0016436720050718 7/18/2005 4:37:15 AM  7/18/2005 4:10:20 PM AZA
= Bologna - Milano - City pairs analysis ZBAA EKCH 0016524120050718 7/18/2005 7:02:00 AM  7/18/2005 3:56:40 PM SAS
=50 Bordeaux - Paris - City pairs analysis DTMB LIRF 0016518520050713 7/18/2005 12:16:40 PM  7/18/2005 1:16:25 PM TAR
S Brussels - Frankfurt - City pairs analysis VRMM EGCC 0016514120050718 7/18/2005 5:46:00 AM  7/18/2005 4:36:05 PM MON
o ) ) ZBALA EDDL 0015025520050718 7/18/2005 4:27:00 AM | 7/18/2005 1:50:20 PM LTU
T Brussels - Paris - City pairs analysis RIAA EGLL 0015196420050718 7/18/2005 4:28:00 AM  7/18/2005 4:17:55 PM BAW
T3 Frankfurt - Amsterdam - City pairs analysis OJAM LTAIL 0016527320050718 7/18/2005 5:10:00 AM  7/18/2005 6:32:40 AM
EH  Frankfurt - Brussels - City pairs analysis UBEB LTAG 0016525120050718 7/18/2005 5:24:00 AM  7/18/2005 8:53:00 AM RCH
550 Frankfurt - Hann - City pairs analysis uuDD LBWMN 0014847420050718 7/18/2005 2:42:00 AM  7/18/2005 4:54:50 AM SBI
= Frankfurt - London - City pairs analysis DTTJ LIPX 0016527820050718 ?}{13},:’2005 1:23:32 PM ?;13;’2005 3:11:27 PM KAI
uLL LFPO 0014973120050718 7/18/2005 4:41:00 AM  7/18/2005 7:28:15 AM PLK
= Frankfurt - Paris - City pairs analysis = KIAH EGSS 0016538820050718 7/18/2005 9:46:10 AM  7/18/2005 6:26:55 PM BAW
£ Hann - Frankfurt - City pairs analysis KPHL EGCC 0016537720050718 7/18/2005 2:53:10 AM  7/18/2005 9:05:10 AM USA
ZF Inbound INTL fram M & 5 America to Eurape DTTA LFMM 0012500820050718 7/18/2005 7:20:40 AM  7/18/2005 8:29:05 AM TAR
251 inbound INTLinto EUrope GCLP EGCC 0016533120050713 7/18/2005 2:08:00 PM  7/18/2005 5:58:10 PM FCA
= INTLTromE HECA LIMC 0014991320050718 7/18/2005 1:18:05 AM  7/18/2005 4:56:35 AM AZA
_ _ _ _ ) OBBI LGSA 0016554120050718 7/18/2005 2:45:00 PM 7/18/2005 6:31:25 PM
= Lisboa - Madrid - City pairs analysis DTME LEVC 0016556920050718 7/18/2005 3:35:15 PM_ 7/18/2005 5:06:35 PM TAR
£ Lenden - Frankfurt - City pairs analysis DTT) LIMC 0016555020050718 7/18/2005 5:42:10 PM  7/18/2005 7:31:35 PM TAR
25 London - Paris - City pairs analysis DTTJ LIMC 0016552320050718 7/18/2005 6:35:15 PM  7/18/2005 8:25:55 PM TAR
=50 Lyon - Paris - City pairs analysis VIDP EGLL 0016552720050713 7/18/2005 8:19:00 AM  7/18/2005 5:12:35 PM VIR
= Madrid - Barcelona - City pairs analysis VRMM EGKK 0016548320050718 :-',:’(13;;2005 8:48:00 AM ?}{13}{2005 7:26:45 PM MON
DTTJ LIRMN 0016548420050718 7/18/2005 5:36:50 PM  7/18/2005 6:46:55 PM TAR
= Madrid - Lisboa - City pairs analysis UUWW EGSS 0016545920050718 7/18/2005 7:49:00 AM  7/18/2005 11:14:50 AM IFA
5 Madrid - Malaga - City pairs analysis HESH LIME 0015222520050718 7/18/2005 4:50:58 AM  7/18,/2005 8:54:53 AM ANV
25 Madrid - Valencia - City pairs analysis DTMB LPPT 0016565720050718 7/18/2005 5:37:20 PM  7/18/2005 8:09:50 PM TAR
=50 Malaga - Madrid - City pairs analysis B uLL EDDF 0014734520050718 7/18/2005 2:59:00 AM  7/18/2005 5:16:35 AM DLH
) . ) ) OMDB LTBA 0015086620050718 7/18/2005 4:58:00 AM  7/18/2005 8:50:10 AM UAE
'ﬁ:‘ Marseille - Paris - City pairs analysis ,.( ,." ,." f
GCFV LOWW 0016559120050713 7/18/2005 4:26:40 PM  7/18/2005 8:16:45 PM NLY
ZH Milano - Bologna - City pairs analysis UUDD LRCK 0016559520050718 7/18/2005 8:44:00 AM  7/18/2005 10:37:00 AM SBI
ZH Milano - Napoli - City pairs analysis CYYZ EDDF 0015145020050718 7/18/2005 4:03:00 AM  7/18/2005 11:08:20 AM ACA
EH Milano - Rama - City pairs analysis uLL EDDM 0016574620050718 7/18/2005 5:25:00 AM  7/18/2005 7:55:35 AM
250 Milano - Zurich - City pairs analysis DTMB LEBB 0016569720050713 7/18/2005 4:52:45 PM  7/18/2005 7:06:30 PM TAR
R ) ) ) OKBK EGLL 0015195420050718 7/18/2005 5:21:00 AM  7/18/2005 11:20:15 AM BAW
'ﬁ:‘ Mapaoli - Milano - City pairs analysis
= OMDB LTBA 0016535920050713 7/18/2005 10:54:00 AM  7/18/2005 2:36:35 PM UAE
E Cutbound INTL from E
— i ) ) - Record: M 1 of 16665 L S i Search

Datasheet View
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The European Gates and the possible number of

flights that can be removed between city pairs

L=
Routes

CGatel

Paris — London — Paris

Pariz — Lyvon —Paris

Parizs — Bordsaux — Paris

Paris — Marseills — Paris

Paris — Amsterdam — Paris

Parizs — Brussals —Paris

Paris — Frankfurt

Total flightz from/to Paris
Gate 2

Iiadrid — Valencia - Madrid
Madrid — halaga — hadrid
Iiadrid — Lisbon — Madrid
Iadrid — Barcelona — hadrid
Total flight=z from/to Madrid
Gate 3

Milano — Bologna — MMilano
Milano — Roma — Milano
hilano — MNapoli — hilano
Milano — Zurich — Milano

Total fights from/to Milano
Cate 4

Frankfurt — Paris

Frankfurt— Hannowver — Frankfust
Frankfurt— Amsterdam —
Frankfurt

Frankfurt — Brussals — Frankfust
Frankfurt— London — Frankfurt
Total flight= from/'to Frankfurt

Total number of flight=

Flight= per
week

269 -275
108 - 109
131 - 136
195 - 189
117 - 115
36-57
149

114 - 11%
2-1%9
15-15
43 - 48

41 - 40
12 - 69
115-116
65 - 66

140
48 - 45

92 -100

68 -63
185 - 197

Total
Flight=

344
217
267
384
232
113
149
1506

2133

140

192

131
382
938

3823

Time of

Flight

1hr 20mins
1hr 10mins
1hr 05mins
1hr 20mins
1hr 20mins
1hr 00mins
1hr 20mins

Ohrs 33mins
1hr 05mins
1hr 10mins
1hr 1 5mins

Ohrs 55mins
1hr 1 5mins
1hr 30mins
Ohrs 55mins

1hr 10mins
1hr 00mins
1hr 10mins

1hr 00mins
1hr 35mins

Eztimated Total

Time

3hrs 03mins
2Zhrs 33mins
2hrs 50mins
3hrs 03mins
3hrs 05mins
2hrs 4 Smins
3hrs 03mins

Zhrs 40mins
2hrs 50mins
2Zhrs 5 3mins
3hrs (0mins

2hrs 40mins
3hrs 0mins
3hrs 1 5mins
2hrs 40mins

2hrs 55mins
Zhrs 4 Smins
2hrs 553mins

2hrs 4 3mins
Ahrs 20mins

| Africa

D Asia

B Europe

W Middle East

[ North America
m Pacific Rim

[ South America

EUROCONTRI
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CONCLUSIONS

After filtering and analysing the CFMU data in more depth
the constraining WAYPOINTS and NAVAIDS were
plotted on a map and compared to the HST network in order
to find the optimum location of the European Gates.

Analyses of the time difference between short-haul flights
and High Speed Train proved that HST can attract
passengers to take the train rather than to fly in the rang of
four hours trip.

The estimated percentage of abandoned flights can fluctuate
depending on how effective and reliable would the HST be.
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CONCLUSIONS

Facts about the distance, time and Carbon Dioxide
emissions between High Speed Train, short-haul flights and
owned vehicles can help In convincing the passengers to
choose the transport with the least CO, emissions.

The European Gate Concept with a HST station will help In
reducing en-route congestion and that by reducing the
number of the intra-European traffic.




Daily Mail, Thursday, April 11, 2002

e apologise to passengers for the severe delays. Rest assured our
engineers are working hard to trace the computer fault...”
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