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How It Works
The National Airspace System (NAS)
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NAS Stats at a Glance
• People – 47,329

• Operational Facilities
– 40,639 NAS operational facilities
– 21 air route traffic control centers 
– 517 airport traffic control towers 
– 75 flight service stations/automated 

flight service stations

• Airports – 19,983
• Pilots/Aircraft 

– 609,603 pilots
– 233,670 (active U.S. carrier and 

general aviation aircraft)
– 28.3M (general aviation hours

flown)
– 8,211M (U.S. carrier miles flown)

• Budget Authority – $14,310M Data Source:  Administrator’s Fact Book
April 2007
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Today’s System 

• Operational 24/7
• Ground-based
• Human-centric and un-automated 
• Single channel voice control
• Aging infrastructure (youngest 

en route facility 43 years old)
• A true system of systems 
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Annual Service Volume Studies

Methodology
•Determine the number of annual operations at an airport

with a specified delay
•Developed this technique utilizing the Runway Delay 
Simulation Model (RDSIM) and demand forecasting used
in the Airport Capacity Enhancement Design Team Studies

•Over 130 studies completed since 1999

Function
•The Annual Service Volume Studies are a major part of the 
Administrator’s Answer to Congress on the Present and 
Future Capacity Needs of the Air Transportation System

•Results used in Future Airport Capacity Task (FACT2) Report

Federal Aviation
Administration
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NAS Strategy Simulator
The NSS is a multi-year system dynamics representation of the entire air transportation 
system, including airline passengers, cargo, and general aviation activity.

AwSim/AERALIB
AwSim, and its associated AERALIb object-oriented software library, are used to 
model 4D flight trajectories.

NASPAC
The National Airspace System Performance Analysis Capability represents all 
sectors, TRACONs, and airports in U.S. domestic airspace.

Airport & Airspace Simulation Model
The Airport & Airspace Simulation Model traces the movement of individual 
aircraft through a node-link representation of airspace and/or the airport surface. 

RDSIM/ADSIM
The Runway Delay Simulation model simulates runway operations and computes delay 
and capacity.  The Airfield Delay Simulation Model simulates the movement of individual 
aircraft on the airport surface.

ATO Operations Planning Modeling Suite
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Simulation Model Use
Simulation Models – Today



9Federal Aviation
AdministrationFebruary 11, 2008 

M&S Caucus Ver 1.0

International Projects
• AeroThai, Thailand - using FAA’s Airport & Airspace Simulation Model

– Simulating new third & fourth runways 
– Simultaneous Independent Parallel Approaches
– New Suvarnabhumi Airport and the re-opening of the old Donmuang Airport

• South Korea Civil Aviation Authority - using FAA’s Airport & Airspace 
Simulation Model

– Simulated Incheon Intl Airport, 
– US is provided technical expertise about modeling

• Sochi, Russia - used a version of the FAA’s Airport & Airspace Simulation 
Model

– In the Sochi Intl Airport capacity study
– Simulated new terminal, re-opening of a closed runway, and runway extension
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Outlook
• Volume of air travel/transportation is expected to double 

over the next 10 years or even triple by the year 2025

• Current NAS and supporting
infrastructure was simply not 
designed to handle the voluminous
increases anticipated

• Advances in technologies
(i.e., unmanned aerial vehicles)
will mandate changes to the NAS

The current NAS will have to be 
redesigned from the ground up.
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Transformation

• Created Joint Program Development Office 
(JPDO) via  U.S. Public Law and Executive 
Order, consisting of  DoT, FAA, NASA, DHS, 
DoD, and DoC

• Established to collectively support development 
of the Next Generation Air Transportation 
System (NextGen)…redesign of the NAS!
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NextGen Key Capabilities
• Performance-Based Services

• Weather Assimilated Into 
Decision-Making

• Layered, Adaptive Security

• Position, Navigation, and Timing 
Services

• Trajectory-Based Aircraft 
Operations

• Equivalent Visual Operations

• Super Density Operations 
Equivalent

• Network Enabled Information 
Access
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Telecommunications
Systems

Spectrum
Availability

Culture

Policy

Network Architectures
- Governance
- Standards
- Engineering

GIG

Commercial
Fiber

RF Nets Wireless
Communications

Messaging Storage
Discovery

Mediation

Collaboration

Flight Planning

Passenger & Cargo
Screening

Weather Assessments

4-D Trajectory-Based
Management

Surveillance Airspace
Allocation

Layered, Adaptive
Security

Super Density
Operations

Broad Area
Precision Navigation Equivalent 

Visual Operations

Performance Based
Operations

Prognostic 
Safety Management

Environmental
Performance Stds

Global
Harmonization

SWIM HSDN/IN

Broadband SATCOM

Registries

EvaluatorAutomated Separation

M&S Is Key To Achieving NextGen
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Joint Planning Development Office Studies
• High Density Case Study
• Perform fast-time simulation modeling of scenarios

– 14 airports / 8 metropolitan areas
» ATL
» EWR
» FLL
» JFK
» LAS
» LAX
» LGA
» LGB
» MDW
» OAK
» PHL
» PHX
» SAN
» SFO
» SNA
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NextGen Challenges
• New concept of operation
• Current system operational 24/7
• Ability to design, develop, and 

implement multiple systems 
simultaneously

• Redefined roles of controllers, pilots, 
dispatchers, etc.

• Increased dependence on procedures 
and airspace as part of the system

• Aircraft equipage policies (national 
and international) 

• Aircraft-centric
• System of systems
• Net-centric data sharing
• Aging facilities 
• Ambitious roadmap (deliver on 

schedule and within budget) 
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M&S Ties The Communities Together

Research 
Community

Engineering
Community

User 
Community

Education and Training
Community

Modeling and 
Simulation
Community
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M&S for S&T and T&E
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NextGen Test & Evaluation
William J. Hughes Technical Center
• Nation’s leading aviation and air traffic 

management Federal laboratory

• Fully integrated network of specialized labs

• Only laboratories in the world where it is 
possible to simulate an end-to-end 
scenario (non-operational environment)

• Recognized aviation expertise –
automation, communications, navigation, 
and surveillance

• Five decades of air traffic management test 
and evaluation achievements 
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NextGen T&E- Modeling & Simulation

• Concept Modeling 
• Architecture Modeling
• Part Simulation 
• Holistic Modeling
• Soft Science Models
• Engineering Models

Telecommunications
Systems

Spectrum
Availability

Culture

Policy

Network Architectures
- Governance
- Standards
- Engineering

GIG

Commercial
Fiber

RF Nets Wireless
Communications

Messaging
Storage

Discovery

Mediation

Collaboration

Flight Planning

Passenger & Cargo
Screening

Weather Assessments

4-D Trajectory-Based
Management

Surveillance
Airspace
Allocation

Layered, Adaptive
Security

Super Density
Operations

Broad Area
Precision Navigation Equivalent 

Visual Operations

Performance Based
Operations

Prognostic 
Safety Management

Environmental
Performance Stds

Global
Harmonization

SWIM HSDN/IN

Broadband SATCOM

Registries

Evaluator
Automated Separation

Today
Tomorrow Integrated 
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Challenge – Maturing M&S Environment

Right Models

Right Technologies

Right Disciplines 

Having the Right 
Knowledge Base ?

Now is the time to Build IT!
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The Mid-Atlantic Institute for 
Simulation and Analysis (MAISA)

• MAISA is a science and 
technology consortium 
focused on enhancing the 
MS&A capabilities in the 
region.  

• Develop and increase inter-
state, cross disciplinary 
collaboration among DE, 
MD, NJ & PA entities.

• Enhance technology 
education 

• Foster collaboration within 
MS&A communities in the 
region.  
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Major Regional Government Activities

• FAA Technical Center (Atlantic City)
– FAA
– DHS (Coast Guard and Science & Technology)
– DoD  (Air National Guard 177th)

• Army (Aberdeen, Fort Dix, Fort 
Monmouth, Picatinny Arsenal & Fort 
Detrick)

• Coast Guard (Cape May)
• National Guard Joint Training and 

Training Development Center (Fort Dix)
• Naval Air (Lakehurst & Patuxent River)
• Naval Sea (Philadelphia)
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University & Industry Partners

• Burlington County College 
• Carnegie Mellon University 
• Drexel University
• New Jersey Institute of 

Technology
• University of Maryland 
• University of Pennsylvania 
• Villanova University

• ASTM HQ
• Boeing 

– Integrated Defense Systems
– Phantom Works

• IDS Analysis, 
• L3 Communication
• Lockheed Martin 
• SMART
• ETC USA
• Instaknow
• Airproducts 
• ESS World
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I invite you to join us at the  
2008 Annual ITEA Symposium 

as we discuss

“Advancing T&E in the Global 
Community”

November 10-13, 2008 
Atlantic City, New Jersey 
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The Federal Aviation Administration

Our mission is to
provide the safest, most 

efficient aerospace 
system in the world. 

Our vision is to 
improve the safety and 

efficiency of aviation, 
while being responsive 
to our customers and 

accountable to 
the public.


