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Mission and Team

The Evaluation Working Group (EWG) will assess
strategies for transforming the NAS and meeting
the high level national goals and provide the JPDO
principals with trade-offs - providing the
knowledge necessary to prioritize investments in
each JPDO organization.
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Figure 1-1: Evaluation Approach
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Example Perfor mance Analyses

CAPACITY: Future Airspace Overload COST: Lost Airline Profit

unc ained

Capacity
Constrained

2004 2007 2010 2013 2016 2019 2022 2025

Shortfalls in capacity lead to significant economic consequences.

ENVIRONMENT: Increased Noise Impact SAFETY: Fatal Accident Rate Must Decrease to
Maintain Current Safety Record

A

1 =
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2004 2014 2025 2X

Major capacity increases using existing paradigm lead to
significant environmental and safety issues



Future Environment and Demand

~3X

Note: Not to scale
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EAD Metrics

ATS Attributes Metrics
Current
« Metrics capture the potential I SySter:umre
benefits of futur_e strategies Efficiency Concept
for key ATS attributes such 2
as Efficiency, Safety, 8

Environment, Security, etc.

v

« The common denominator
for all EAD metrics is the Safety
forecast total number of
aircraft operations.

Accidents

v

Emissions

allows evaluation of the Environment //

benefit tradeoffs across
multiple ATS attributes. |

 The use of a common metric | !
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Time-of-day Delay Distribution Comparison

Average total delay in each time window

Average Total Delay by Time of Day
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Delay in Minutes

Average Arrival Delay by Time of Day
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Arrival Delay Effect on Passengers
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Airspace L oading:
Mid-Day EST Demand for Airspace

Snapshot at ~1pm EDT

Baseline Demand (2002) Future 2X Demand

Demand for MAS Airspace by Sector: 2002 May 17 Baseline Demand for MAS Airspace by Sectar: 2 (Baseline: 2002)

18:M
18:M
Active Flights - 2259 - .
MActive Flights © 5094

_\/ AvAnalystmw
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Sector Color Loading index:

VAMS ACES Simulation B 2.0.3 . _ 0 1
Unconstrained Airports & Airspace Yel I ow: 80 125 /0 Of S eCtO r Cap acl ty
250 Airports, 24 hour simulation
Future growth based on Terminal Area
Forecast (TAF)

Red: 125 -200% of sector capacity
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2002: ~27K flights total
Future 2X: ~54K flights total

Black: > 200% of sector capacity




Alrspace L oading:
Subdivide Sectors/ More Controllers

Baseline Demand (2002) Snapshot at ~1pm EDT 2X Future Demand
Current Sector Capacities Current Sector Capacities

2X Future Demand

3X the number of Sectors and Controllers 2X the number of Sectors and Controllers

Sector Color Loading index: 1

1 Yellow: 80— 125% of sector capacity N
I Red: 125 - 200% of sector capacity # AvAnalyst
I Back: > 200% of sector capacity "= Seagull Technology




Demand and Airport Capacity Ratio
Analysis

« Hourly Airport Capacity
Airport Capacity =VFR Capacity

« Thedally airport capacity is assumed to be 16 hours of the
hourly VFR airport capacity

e Based on previous Welch and Lloyd study*, as the demand
to adjusted capacity ratio (D/C) passes approximately 0.75,
airports start experiencing disproportional delays.

*Welch, J. D., and Lloyd, R. T., “ Estimating Airport System Delay Performance”, 15
4t USA/Europe Air Traffic management R&D Seminar, Santa Fe, 3-7 December 2001



2004 Baseline— Airports at Capacity

D/C between 0.75 -1

Bl D/C abovel
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2014 Baseline— Airports at Capacity

D/C between 0.75 -1

Bl D/C abovel
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2014 Bizshiftl — Airports at Capacity

D/C Reduction due to BizShif
D/C between 0.75 - 1
Bl D/C abovel
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2025 Baseline — Airports at Capacity

D/C between 0.75 -1

Bl D/C abovel
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2025 Bizshiftl — Airports at Capacity

LA

D/C Reduction due to BizShif
D/C between 0.75 -1

Bl D/C abovel
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2X Baseline— Airportsat Capacity

D/C between 0.75 -1

Bl D/C abovel
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2X Bizshiftl — Airportsat Capacity

D/C Reduction due to BizShift
D/C between 0.75 -1

Bl D/C abovel
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2X Bizshiftl with 0.75 D/C Ratio —
Alrportsat Capacity

SFO

LAX

D/C Reduction due to BizShif
D/C between 0.75 -1

Bl D/C abovel
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Delay Causes
(Airport vs. Airspace Congestion)

Airport Congestion Airspace Congestion
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Delay Causes
(Airport vs. Airspace Congestion)
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Airspace Congestion
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2004 Aircraft Type Composition
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2025 Aircraft Type Composition
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2004, 2014 and 2025 Flight Counts by Distance
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2004, 2014 and 2025 Flight Counts by
Cruise Altitude
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2004, 2014 and 2025 Flight Counts by Center
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Flight Demand Comparison: Overall Throughput

Demand Scenario 2004 2014
Set Type International International
Available Seats 4,337,857 5,251,601
Available Seat Miles 4,415,381,346  5,243,752,240
Total Ops* 55,998 64,983

TAF Gross Growth 1.00 1.19
Flight Growth 1.00 1.16
Available Seat Growth 1.00 1.21
ASM Growth 1.00 1.19
Average Stage Length (mile) 1,018 999

*The 2004 International Set has 57,093 flights, only 55,998 flights are included in the demand generation process.
The filtered flights are due to the following three reasons:

1) Flights with unknown departure and/or arrival airport, and 31
2) Round-robin flights



NAS Transformation in Environment

Initial EWG Flight Demand Sets
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2X Business Shift Noise Results

MIRS Map
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2X Business Shift Emissions Results
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Summary

o All demand set shifts
Indicate significant

) ‘ constraints in both

airspace and runway
capacity

e Fleet and biz model
changes point to
congestion and delay
relief but with significant
cost and environmental
Implications
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JPDO Mission

* Develop anational
olan that iImproves
performance of the
system on as many of
goals as possible -

e Engagedll
stakeholdersin the
transformation process
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