


The Current System Is Not Performing Adequately

Worst-ever July for air traffic The Boston Slobe
delays

By Bloomberg News | September 5, 2007

WASHINGTON - US airlines had the worst July for flight delays on
record, as only 70 percent of flights arrived on time amid bad weather
and a surge in traffic

 The problems are worse in
the highest density airspace

e Delays are mounting
. Gate-to-gate time is up for all Bush on travel woes: ‘We've got a problem’
ﬂ Ig htS President tasks transportation boss to ensure passengers treated fairly
e Although demand is down it
remains up in already congested
markets
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If We Do Nothing... Delays Will Grow*
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Delays projected using ATO Network Forecasts
Assumes weather in 2012 and 2016 the same as 2006
* Projections assume no capacity improvements
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Delays Cost Billions

A May-2008 report by the Joint Economic Committee Majority Staff found that,

Airline Operating Value of Passenger Spillover Costs to Total
Costs Time the Economy

$19.1 Billion $12.0 Billion $9.6 Billion $40.7 Billion

“The economic costs of air traffic delays to the U.S. economy are large and far-reaching. As air traffic has grown
over the last two decades, the number of domestic flights and air flight delays has reached record levels.
Increasing flight delays and cancellations are placing a significant strain on the U.S. air travel system and costing
both passengers and airlines billions of dollars each year.”
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Environmental Constraints

Trends show that environmental impacts from aircraft noise and
emissions will be a critical constraint on NAS capacity and flexibility --
unless managed & mitigated

Compiled by Tam et al., 2007
from Boeing data 9/13/05
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NextGen: Improving Service Delivery

Today’s NAS

Ground-based Navigation and Surveillance

Air Traffic Control Communications By Voice

Disconnected Information Systems
Air Traffic “Control”

Fragmented Weather Forecasting

Airport Operations Limited By Visibility
Conditions

Forensic Safety Systems

Federal Aviation
Administration

I

|

NextGen

Satellite-based Navigation and Surveillance

Clearance Trajectories and Routine Information
Sent Digitally

Information More Readily Accessible
Air Traffic “Management”
Forecasts Embedded into Decisions

Operations Continue Into Lower Visibility
Conditions

Prognostic Safety Systems




Collaborative ATM Among ANSP & Operators

Iterate over Time
as Conditions or
Objectives Aircraft Operators
Change

Predicted NAS Flight Plans with

Performance & Common Flow < Trajectories

Strategy and

Trajectory Impact |

Analysis Service Trajectory Impacts and
Constraint Information

| Allocate Airspace and K
Other Assets, Manage
Flows As Needed

Flight Operator
NAS Performance Objectives,

Objectives Ve

Capacity and Flow Capacity and Flow
Strategies Strategies

- Capacity Management Constraints, a_nd
and Flow Management Preferred Solutions
Plans and Strategies

Defense Service Providers,

Security Service Providers,
q l
Environment, etc.
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ATM Decisions—Interactive and Integrated Across Time
Horizons

Seconds
0\ U\ 4

Collision Separation Trajectory Flow Contingency ’ Capacity
Avoidance Management | | Management Management _ Management

+ Ensure safe Manage Apply Flow Contingency « Design
separation trajectories Management procedures airspace
within flows and policy to ensure safe
levels of traffic at resulting
capacity levels ._ + Field

+ Assign staffing
Negotiate
trajectories
Assign
sequencing i o
& spacing Identify high complexity air If the C-ATM process
Space does not identify an
Identify Constrained appropriate capacity
airspace management strategy

Foracast darmand/ infrastructure

capacity imbalances

Demand/ Through C-ATM, Select a
Capacity Assess Range Capacity
Imbalance of Options To | Management
Forecast Create Capacity Strategy

Short Term Long Term Long Term

Apply known Procedures, Develop new airspace Initiate activities to
adjust airspace boundar- designs, new tools, address changes in US
ies, or allocate personnel etc. to better accom- or international regula-
for forecast demand period modate demand tions and guidelines
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Concept Harmonization
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FAA’s NextGen Implementation Plan
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NextGen Implementation Timelines
Portfolio — Operational Level Descriptions
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Summary Mid-Term (2012-2018)
Top Level View

Cruise
* Flexible entry times to oceanic tracks * Point-in-space time based metering
* Oceanic in-trail climb and descent « Procedures with tailored separation
* Conflict Resolution Advisories « Enhanced flight data management

Surface traffic management = S Alternatives for category I1/111 approaches
. U il =~ » Optimal arrival throughput to CSPR

Cruise

Takeoff

Departure Descent/Final Approach
» Wind-based wake departure procedures for CSPR » Optimized profile descent
« Area navigation above FL180 and RNP 1 navigation * Integrated arrival departure management

Weather impact evaluation On-demand NAS information ~ Flow Management Tools
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Near-Term: Today — 2012

Maximize current capabilities while enabling mid-term infrastructure
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Mid-Term: 2013-2018

Capabilities enabled by today’s actions

ADS-B Enabled CDTI
Applications

« Surface Moving Map

e Merging & Spacing

 Paired Approaches

* Closely Spaced
Parallel Operations

€Ol
‘Cockpit Display of Traffic information

5TM5
Sueface Traffic Management System

TMA
Traffic Management Advisor
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Integrated
Predictive
Weather

Low Visibility ~RNVAV/RNP

Tower Operations

Improved Service
to Non-Radar
Areas

Traffic Management
Advisor

Surface Traffic
Management
System
Required
Navigation

Performance/Area
Air-Ground Data Navigation

Communications Routes Between
Major City Pairs

Integrated
Arrival/Departure i
Management &=



http://www.natca.net/assets/Images/DallasFtWorthTowerWEB.jpg

NextGen Transformational Programs form the Foundation
for Mid-term Capabilities & Beyond




Demonstrations

Tailored Arrivals (TAs) Demonstration

Ground automation, e.g. ATOP, ERAM, TAATS

1 E.g., EDA, TAATS
Ground automation
generates TA
trajectory clearance

2 TA clearance 3
coordinated across
ATC domains /
systems

Data Comm

TA clearance
delivered to aircraft
over data link

FANS (or other integrated data link)

4 TA trajectory received
and loaded into FMS on
pilot concurrence

© TA trajectory flown with FMS

Initiative: Integrate automation tools and Data
Comm to provide cleared trajectory path,
which is uplinked to the aircraft and flown by
Flight Management System (FMS) g

Benefits:

— 400/600 LBS of fuel reduction per arrival in
end-state

— Reduced fuel burn and environmental
footprint

Partners: NASA Ames, Boeing, Sensis,
American Air Lines & European
Partners/Carriers

Schedule: FYO08 Live Flight Trials at MIA
(Sept)

Domain: Terminal

NextGen Solution Set: High Density, Safety,
Security & Environment

* Supporting Atlantic Interoperability Initiative to Reduce Emissions (AIRE)
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Demonstrations
3D Path Arrival Management (3D PAM)

Clearance issii

Flight: EG|:58638f0re TOD *

Original ﬁ.ath

Mag. North Jtretched

Bearing:

AR AR
ALl RLY All RLY

EGF586 P/DAS 052 061 P/DAS C/250
D/240

3) EDA Generates Path
Required Path Stretch in
Place, Bearing, Distance
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Demonstrations

Continuous Descent Arrivals (CDA)

J‘ Federal Aviation

Administration

Initiative: Uses Area Navigation (RNAV) /
Required Navigation Performance (RNP)
arrivals with optimized vertical profile

Benefit;
— 200 to 400 LBS of fuel per arrival
— Reduced noise and emissions

Partners: American Air Lines, Delta,
European Partners/Carriers,
Georgia Tech, MITRE

Schedule:
— ATL Flight Test — May 08
— MIA Flight Test — July 08

Domain: Terminal

NextGen Solution Set: High Density,
Safety, Security & Environment




Demonstrations
Improved Weather Detection / Prediction Integrated with Traffic Management Advisor (TMA)

With time-hased
metering
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NextGen...
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NextGen

Next Generation Air Transportation System

Presented by: Jay Merkle

Date:  05 March 2009

EIWAC: Tokyo, Japan
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The Current System Is Not Performing Adequately

		The problems are worse in the highest density airspace



		Delays are mounting

		Gate-to-gate time is up for all flights

		Although demand is down it remains up in already congested markets
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If We Do Nothing… Delays Will Grow*

Delays projected using ATO Network Forecasts

Assumes weather in 2012 and 2016 the same as 2006

* Projections assume no capacity improvements
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Delays Cost Billions

A May-2008 report by the Joint Economic Committee Majority Staff found that, 

“Air traffic delays cost the U.S. economy up to $41 billion in 2007”











Delayed flights consumed about 740 million additional gallons of jet fuel

Almost 20 % of total domestic flight time in 2007 was wasted in delay

“The economic costs of air traffic delays to the U.S. economy are large and far-reaching. As air traffic has grown over the last two decades, the number of domestic flights and air flight delays has reached record levels. Increasing flight delays and cancellations are placing a significant strain on the U.S. air travel system and costing both passengers and airlines billions of dollars each year.”

		Airline Operating Costs		Value of Passenger Time		Spillover Costs to the Economy		Total

		$19.1 Billion		$12.0 Billion		$9.6 Billion		$40.7 Billion





















		Constraints on the system, whether imposed by safety or environmental considerations, have a tremendous cost.

		Constraints are experienced by passengers and airlines as delays and increased costs.

		These costs are enormous

		And the costs of delay are placed on top of the economic challenges the aviation industry currently faces

		We must take action now to help the aviation system
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Environmental Constraints

Trends show that environmental impacts from aircraft noise and emissions will be a critical constraint on NAS capacity and flexibility -- unless managed & mitigated
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Compiled by Tam et al., 2007

from Boeing data 9/13/05



		Historically, safety served as the primary constraint on the capacity of the system.

		However, in recent years environmental concerns have become more important in limiting aviation, and in some cases have become the dominant constraint on air traffic.

		Anticipated increases in air transportation demand will place significant environmental pressures on the National Airspace System (NAS)

		Current operational trends show that aircraft noise and aviation emissions will be a critical constraint on the capacity and flexibility of the NAS unless managed and mitigated

		Aviation impacts affect community noise, air quality, water quality, energy usage and availability, and the global climate

		The challenge is to reduce aviation’s environmental footprint, even with projected aviation growth

		Challenges: Community noise remains, but it has increasing competition from local air quality issues; and the impact on GHG and climate change is becoming an issue that could potentially constrain growth.  

		Going forward: It will be increasingly important to understand not only each of these factors, but also their interdependencies and influences on one another.  For example: Do we build an engine that reduces noise or NOx?
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NextGen: Improving Service Delivery



Ground-based Navigation and Surveillance

Air Traffic Control Communications By Voice



Disconnected Information Systems

Air Traffic “Control”



Fragmented Weather Forecasting

Airport Operations Limited By Visibility Conditions

Forensic Safety Systems

Satellite-based Navigation and Surveillance

Clearance Trajectories and Routine Information Sent Digitally

Information More Readily Accessible

Air Traffic “Management”

Forecasts Embedded into Decisions

Operations Continue Into Lower Visibility Conditions

Prognostic Safety Systems















Today’s NAS



NextGen
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SLIDE #2



Also mention: 

		Safety is paramount.

		Global harmonization is essential.

		Environmental stewardship must be a focus.





We understand what must change in order to realize NextGen.



We are working to implement the foundational programs today, and define the future building blocks that enable mid- and far-term operational capabilities.



We have identified timelines and budgets to support them.
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Collaborative ATM Among ANSP & Operators



*
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ATM Decisions—Interactive and Integrated Across Time Horizons



*
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Concept Harmonization

		The NextGen and SESAR concept are based on the ICAO Global Concept

		Continue to evolve the guidance through the ATMRPP

		NextGen and SESAR are working towards  

		Holding a series of technical interchange meetings to compare concepts, architectures and performance objectives

		Shared Demonstration

		Atlantic Interoperability Initiative to Reduce Emissions
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FAA’s NextGen Implementation Plan

Focus on integration and execution 

		Leverage capabilities of existing systems & avionics for near-term impact

		Advance capabilities for the mid-term



Airport Development

		 OEP Airports

		 OEP Metro Areas





Air Traffic Operations

		 Initiate Trajectory-based Operations

		 Increase Arrivals and Departures at High Density Airports

		 Increase Flexibility in the Terminal Environment

		 Improve Collaborative Air Traffic Management

		 Reduce Weather Impact

		 Improve Safety, Security and Environmental Performance

		 Transform Facilities





Aircraft & Operator Requirements





NextGen Integration and Management Approach (Vicki Cox)

*

Initiate Trajectory-Based Operations (TBO) – Meet the enroute demand growth by optimizing enroute capacity and reduce the impact of weather on system capacity.



Reduce Weather Impacts (RWI) – Develop forecasted weather products that can be incorporated into decision support tools for individual flights and flows.



Increase Arrivals/Departures at High-Density Airports (HD) – Maximize the use of each runway by getting departure and arrival aircraft in the right order to maximize throughput.



Increase Collaborative Air Traffic Management (CATM) – Increase the efficiency of flow through the integration of weather and surface information into the decision process.



Increase Flexibility in the Terminal Environment (Flex) – Increase situational awareness for both pilot and controller and maintain capacity in lower visibility operations.



Improve Safety, Security, and Environmental Performance (SSE) – Includes activities that enhance safety, security and environment.



Transform Facilities (FAC) – Establish NextGen facilities and flexible infrastructure to meet ATC and user needs. 





Separation Management



Trajectory Management



Flow Contingency Management



Capacity Management



Flight and State Data Management













AVIONICS

In 2008, the FAA developed the framework for a NextGen aircraft equipage strategy.  The framework considered the inputs from RTCA’s Air Traffic Management Advisory Committee (ATMAC) Requirements and Planning Working Group and the JPDO Aircraft Concept Working Group. It describes the process to evaluate potential avionics requirements. The steps in that process are as follows:



		For every operational capability, identify any required avionics function to the degree it can be defined.  Consider variations of the capability, which might reduce the avionics burden without compromising the desired outcome (including consideration of the international compatibility, where a sophisticated ground infrastructure may not be available). 

		As appropriate, group the capabilities based on maturity of the avionics functions (near-term capabilities should not involve any new equipage; mid-term capabilities may involve new equipage of existing technology; far-term capabilities generally consist of those that require new technology).

		Evaluate the following metrics for each avionics function, taken individually and collectively in the timeframes described above:

		Costs and benefits, including the apportionment of those costs and benefits among stakeholders.  Stakeholders include the owner/operator, the FAA, passengers and flight crew, and society.  

		Whether or not the capability can be implemented for a single equipped operator, or is dependent on majority equipage.

		Schedule maturity.

		Develop a NextGen equipage plan based on the metrics, to be approved in 2010.
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NextGen Implementation Timelines

Portfolio – Operational Level Descriptions

Separation Management

      Separation between aircraft, airspace and terrain

Conflict Management

Trajectory Management

      Provide the most efficient “flow” of aircraft

Traffic Synchronization

Flow Contingency Management

      Manage demand with flow exceed capacity (Strategic Flow)

Demand Capacity Balancing

Capacity Management

      Airspace Design and Management

Airspace Organization and Management

Flight and State Data

      Safe and Efficient Flight Planning and Execution

Information Management

NextGen Integration and Implementation Office











NextGen Integration and Management Approach (Vicki Cox)

*

		The separation management through flight and state data management are the same services as are in the ICAO global concept – renamed to support the broader scope of NextGen which runs gate-to-gate. The ICAO names are in brown. We have included ATM Service Delivery Management as part of Flow Contingency Management. We also include Aerodrome Operations and Airspace User Operations in the NextGen Implementation Plan as the Airport and Aircraft portions of the plan. 
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Summary Mid-Term (2012-2018) 

Top Level View

Weather impact evaluation             On-demand NAS information       Flow Management Tools

		Takeoff

		Surface traffic management



		Departure		Descent/Final Approach

		 Wind-based wake departure procedures for CSPR
 Area navigation above FL180 and RNP 1 navigation		 Optimized profile descent
 Integrated arrival departure management



		Cruise

		 Flexible entry times to oceanic tracks 
 Oceanic in-trail climb and descent
 Conflict Resolution Advisories		 Point-in-space time based metering 
 Procedures with tailored separation
 Enhanced flight data management 



		Landing

		 Alternatives for category II/III approaches
 Optimal arrival throughput to CSPR























































This is the same as we talked about – it depicts mid-term improvements in various phases of the flight.
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RNAV/RNP De-conflict

RNAV/RNP Deconflict

RNAV/RNP De-conflict

Surface Management with ASDE-X

Traffic Management Advisor

Predictive Weather

Near-Term: Today – 2012

Maximize current capabilities while enabling mid-term infrastructure
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NextGen Integration and Management Approach (Vicki Cox)

*
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Mid-Term: 2013-2018

Capabilities enabled by today’s actions



Required Navigation Performance/Area Navigation Routes Between Major City Pairs

Integrated Arrival/Departure Management

Improved Service to Non-Radar Areas

Low Visibility Tower Operations

Air-Ground Data Communications

Surface Traffic Management System

Integrated Predictive Weather

Traffic Management Advisor

ADS-B Enabled CDTI Applications

		 Surface Moving Map

		 Merging & Spacing

		 Paired Approaches

		 Closely Spaced Parallel Operations



RNAV/RNP



		DFW

























































		DFW







NextGen Integration and Management Approach (Vicki Cox)

*
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NextGen Transformational Programs form the Foundation for Mid-term Capabilities & Beyond



		Automatic Dependent Surveillance Broadcast 

(ADS-B) 



		System Wide Information Management (SWIM)



		Data Communications



		NextGen Network Enabled Weather (NNEW)



		NAS Voice Switch (NVS)





NextGen Integration and Management Approach (Vicki Cox)
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Demonstrations

Tailored Arrivals (TAs) Demonstration

		Initiative:  Integrate automation tools and Data Comm to provide cleared trajectory path, which is uplinked to the aircraft and flown by  Flight Management System (FMS)





		Benefits:   

		400/600 LBS of fuel reduction per arrival in end-state      	          

		Reduced fuel burn and environmental footprint





		Partners: NASA Ames, Boeing, Sensis, American Air Lines & European Partners/Carriers





		Schedule:  FY08 Live Flight Trials at MIA (Sept)





		Domain: Terminal 





		NextGen Solution Set: High Density, Safety, Security & Environment









Supporting Atlantic Interoperability Initiative to Reduce Emissions (AIRE)
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TA trajectory received and loaded into FMS on pilot concurrence

4



FANS (or other integrated data link)



TA clearance coordinated across 

ATC domains /

systems

2



































































































































































































































































































Ground automation generates TA 

trajectory clearance

E.g., EDA, TAATS

1





TA clearance 

delivered to aircraft over data link 

Data Comm



3





Ground automation, e.g. ATOP, ERAM, TAATS













1

2

3

4
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TA trajectory flown with FMS







1
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Demonstrations 

3D Path Arrival Management (3D PAM) 

		Initiative: Move toward 4-D Trajectory Management; aircraft executes TMA plan





		Benefit:  Move from controller-based to aircraft centric 4-D Trajectory Management





		Approach: Conduct live trials at DEN; integrate enhancements to TMA with FMS equipage





		Partners: NASA Ames, Boeing, Sensis, Continental, AAL





		Schedule:

		FY08 Human-in-the-Loop Simulation

		FY09 Live Flight Trials at DEN





		NextGen Solution Set: High Density

































































































































































































































































































ETA

STA







Original path

EGF586 P/DAS 052 061 P/DAS C/250 D/240



Stretched 

Path

Meter 

Fix:

DAS

Flight: EGF586





Distance: 61nm





Mag. North

Bearing:

52 deg

Clearance issued

Before TOD







1) TMA Generates Required Time Delays





2) EDA Tool Generates Advisories to Meet TMA Schedule (absorb delay) 

3) EDA Generates Path Required Path Stretch in Place, Bearing, Distance

4) Controller issues clearance (initially via voice).  Pilot loads in FMS, then flies via RNAV/RNP
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Demonstrations

Continuous Descent Arrivals (CDA) 



		Initiative:  Uses Area Navigation (RNAV) / Required Navigation Performance (RNP) arrivals with optimized vertical profile





		Benefit:  

		200 to 400 LBS of fuel per arrival

		Reduced noise and emissions





		Partners: American Air Lines, Delta, 	         European Partners/Carriers, 		Georgia Tech, MITRE





		Schedule: 

		ATL Flight Test – May 08

		MIA Flight Test – July 08





		Domain: Terminal





		NextGen Solution Set: High Density, Safety, Security & Environment
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Demonstrations

Improved Weather Detection / Prediction Integrated with Traffic Management Advisor (TMA)

		Initiative:  Improve weather detection and prediction, pass to TMA via System-Wide Information Management (SWIM) network





		Benefits:  Expand use of TMA during 	       convective weather periods 





		Partners:  Embry-Riddle, Lockheed Martin, CSC, ENSCO





		Approach:  Conduct Advanced Concept Technology Development (ACTD) to demonstrate integrated capability – also possible partnership





		Schedule:  FY08 - Demonstration 	          	         September 2008





		Domain: Terminal / En Route





		NextGen Solution Set:  Reduced Weather Impact, Safety, Security & Environment





*
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NextGen…

Applying 21st Century technology to

transform our aviation system -  



expanding capacity, enhancing safety 

and security, and protecting 

the environment.











Iterate over Time
as Conditions or
Objectives

Aircraft Operators

Predicted NAS
Performance

Flight Plans with
Trajectories

Allocate Airspace and
Other Assets, Manage
Flows As Needed

Trajectory Impacts and
Constraint Information

Flight Operator

NAS Performance Objectives,
Objectives Capaclty Management Constraints, and
and Flow Management Preferred Solutions

Plans and Strategles

Capacity and Flow
Strategies

Capacity and Flow
Strategies

01.194.07-004a

Defense ServiceProviders,
——

o — - 4
Security Service PrO\ggers,
Environment, etc.




Seconds

‘N

S
4

e

Years

Collision Separation Trajectory Flow Contingency Capacity
Avoidance Management \Management Management Management
« Ensure safe | | « Manage Apply Flow Contingency + Design
separation trajectories Management procedures airspace
within flows and policy to'ensure safe « Assign staffing
; levels of traffic at resulting
gahlegotiate capacity levels + Field
trajectories = infrastructure
- Assign Forecast demand/
sequencing capaf:lty |'mbalances o
& spacing Identify high complexity air If the C-ATM process
SpEED does not identify an
Identify Constrained appropriate capacity
airspace management strategy
Demand/ Through C-ATM, Select a
Capacity Assess Range Capacity
Imbalance of Options To Management
Forecast Create Capacity Strategy
Short Term Long Term Long Term

Apply known Procedures,
adjust airspace boundar-
ies, or allocate personnel
for forecast demand period

Develop new airspace
designs, new tools,
etc. to better accom-
modate demand

Initiate activities to
address changes in US
or international regula-
tions and guidelines
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® New RO Remote Unit
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