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U.S. COMMERCIAL AIR CARRIERS
SYSTEM ENPLANEMENTS Airplanes in servi
FISCAL YEARS 2010 - 2031 2010 and 2030

New
Size 2010 2030 airplanes
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RPKs (trillions)

5.0

40

3.0

20

1.0

0.0

4 recessions
2 financial crises
2 Gulf wars
1 oil shock
1 near pandemic (ssrs)
9/11

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

RPKs = Revenue Passenger Kilometers

Sources: ICAO Scheduled Traffic

COPYRIGHT @ 2011 THE BOEING COMPANY

1997
1998
1999
2000
2001

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011F

Slide 6



Annual total delay minutes (in millions)
250

2009 2010 2011 2012 2013 2014 2015 2016 2017
Fiscal year

Baseline case

— - Runways case
==nwe=  NoxiGen case

Slide 7




) KS‘H?)‘/‘?OK \
\ CF ;
S 0

C@Ox
NH 1;)5‘

T OFF);

@)
AC




Slide 9




SFO-8.11.2005-D

-
S
o

-y
N
o

8

€
E
S
ke
g
S 100
41]
1 4
.
3
E
3
—

8

Avg Expected Delay (min) Slide 10
ide




Slide 11




Total Delays at ATL (min)
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ransports in a Large-Scale
Conference, Orland, FL, 2009.
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Flight
Schedule
Data

Actual Wheels-off
Time of Flights

Departures
scheduled
in this scan

Departure Schedule
Modification
Mechanism

(Cases 1&2)

Arrivals
in this scan

Tax-In Time

Modification
Mechanism
(Cases 3 & 4)

Actual Gate-In
Time of Flights

a Large-Scale
e, Orland, FL, 2009.
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Present system NextGen system

Ground-based navigation and Satellite-based navigation and
surveillance surveillance

Voice communications Digital communications

Disconnected information systems  Networked information systems

Disparate, fragmented weather Single, authoritative system in
forecast delivery system which forecasts are embedded into

decisions
Airport operations limited by Operations continue in lower
visibility visibility
Air traffic "control" Air traffic "management”
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Performance Based Operations and Services
Weather assimilated into Decision Making

Trajectory-Based Operations (TBO)

High-density Arrival/Departure Operations

Areas where UMD is participating
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Weather
affects
capacity
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affects
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Weather

FAA allocates
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flights

FAA allocates
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FAA allocates
some capacity to
regular flights

FAA allocates
some capacity to
equipped flights

Carriers cancel
and substitute
flights

Carriers cancel
and substitute
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Carriers cancel
and substitute
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NEXT GEN Components: RNAV/RNP

Moving to Performance-Based Navigation

Conventional Routes RNAV RNP

Today’s airways connect Area Navigation (RNAV) Required Navigation Performance
ground-based navigation aids routes follow defined “waypoints” (RNP) routes within specified
“containment area”

Narrow TERPS

Waypoints

Seamless
Vertical
Path

Current Ground
*——NAVAIDs

Curved
Paths

Limited Design
Flexibility

Increased Airspace Optimize
Efficiency Use of Airspace
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Source: Federal Aviation Administration
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New Test Procedures:
EWR 22L Arrival
EWR 22R Arrival

End of RNP
Separation

. Merge at
shallow angle
and offset
altitude
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Traditional Step-down
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