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Focus is the OEP 35 airports


More? Oakland Burbank Long Beach John Wayne-Orange County Tucson Albuquerque San Antonio Houston Hobby Palm Beach 
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Core Solution Sets
with hard commitments 

Sampling of OEP Core
 Programs/Initiatives 

•	 30-30 

•	 Airspace

Redesign


•	 CCFP 

•	 CDM 

•	 ITWS 

•	 Runways 

•	 RNP Public

SAAAR


•	 RVSM 

•	 TMA 

•	 URET 

•	 Wake 
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BNOE RNAV 

After RNAV 

RNAV Standard 
Instrument Departure 
Procedures (SIDs) 

Hartsfield - Jackson Atlanta 
InternationalAirport 
Atlanta, GeorgaUSA 

Annual airline savinqs: 
$10M from reduced taxi time 
$4M from reduced flying 
distance on arrivaIs 
$1M from earlier climb 
achievement 
$1M from reduced flying 
distance on departures. 



Five RNP SAAAR Approaches 
Special Aircraft and Aircrew Requirements 


Benefits: 
Since January 2005, the 
approach allowed 
Alaska Airlines to 
complete 27 fights that 

7 

would otherwise have A 
been diverted to an I A  
airport 70 miles away. 
Each save is worth Y 

J C  r 

Card hc;ornpllshmntsQEP R ~ p d  Fedoral Avlatlan I 0  
May 2M18 Adrnlnlshatlon 
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OEP Commitments: Airspace 

High Altitude Redesign (HAR) Phase 1 with Q-Routes: 

Benefits: 
Reduces flight 
distances 
between 
applicable city 

L 	 pairs by as much 
as 20 miles. 
Conservatively 
saves $7M 
annually. 

OEP Repwt Card hc;ornpl Is hmnts 
EJAdmlnl,mtI

Federal Avlatlon 

May 2m6 on 




OEP Commitments: 

Sup~ortTools
I-

User Request Evaluation Tool (URET) 
Pilots may request changes to their flight plans while en route to take 
advantage of more fuel-efficient altitudes and wind-optimal routes, 
which can save time and money. URET helps controllers determine 
whether these changes can be accommodated. 

Benefits: 

As of December 2005, 

all URET sites saved 

over 70 million route 

miles and over $450 

million in fuel. 


- 4.;; 
OEP Report Card Accon~plish~lwnts -3, Federal Aviation 
May 2006 1.j Administration 
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400 
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Implementation of DRVSM


DRVSM Airspace

Jan 27 2005
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Fraction of total number of flights Fraction of total number of flightsEstimated Fuel Savings: 
≈ 400 m$ in 2005


≈ 5.3 B$ from January 2005 to January 2016


Data source: FAA Cost Benefit Analysis published in the 61304 Federal Register / Vol. 68, No. 207 / Monday, October 27, 2003 / Rules and
Regulations: 14 CFR Parts 11 and 91: Reduced Vertical Separation Minimum in Domestic United States Airspace; Final Rule
Note: The fuel saving benefits were based on 2003 fuel price forecast 
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OEP Commitments: 

Traffic Manaaement 
Advisor 
Analyzes all arrival aircraft 
flight plans, weather data and 
local airport operating 
procedures and recommends 
the most efficient arrival 
sequence. Allows time-based 
metering. 

With 

TMA 


OEP R e p d  Card Accompllshmnts 

May 2M16 
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FAA's Roadmap 
Collaborative effort among aviation industry stakeholders 
- Performance-based Operations Auiation Rulemaking Committee (PARC) 

Three Planning Horizons (updated version) 
- Near-term 2003 to 2006 (2006 to 2010) 
- Mid-term 2007 to 2012 (2011 to 2015) 
- Far-term 2013 to 2026 (2016 to 2025) 

Harmonization considerations 
Focuses on operational capabilities in: 
- En route domain 

RNAVQ-Routes 
RWAV T-RCIU~S 

- Tem~inal domain 
RNAV Standard Terminal Arrivals {STARS) 
RWAV Standard lnstrument Departures (SIDs) 

- Approach domain 
RWP Special Aircraft and Aircr~wAuthorization Required (SAAAR) 

RNAViRNP ProgramOverview 
May 23, 20UG 



Draft Roadmap Milestones (in Industry Coordination) 

Near Term (200&2010) 

En Route 
aRNP-2 Q Routes 
aRNP-I Ins e W d  areas high altitude 
*GPS Dlrect and RNAV T Routes 
*Lowr  MEA5 on roubs based on GPS 

$ ~ nRoute 
*RNP-2!1 Q Routes and Airspace 
43% D I M  and RNAV T Routes 
&LowerMEAs 

Far Tenn (20162025) 


3 Performance-
based NAS 
Operations 
*Optlrnlzed Alrspace and 

ures based on 

tasks 

busy en route and 
2erminal airs paw 

Explore n ~ e d  for 
40, data link, and 

snhanaed 
suruei Ilancs 

capability 
mandates 

PTerminal 
*RNAV SIDsESTARs at OOEP Airports 
*Controller Tools for Merging and 

Spacl ng 
*RNP-2M SlDsESTARs in busy

terminal awas 

jAppraach
*Cmpheb SltslrdMs far 


Pemmce-based 

Approaches 


4nlllsl sibs for Basic RNB 

*25 RNP SAAAR peryew

*300W V  year 

*Standards for clowty spaced 

and conv~rging appmacR""""'es 


Mandate RNAV 
above FL350 I Mandate RNAV above FL180 I1 


and far arriuingldeparting at 
OEP Airports 

PTerminal 
*RNP 2/1 and RMAV SIDsETARs 
*Mergin and Spacing with Timof 
Arrival u n h lE 

Approach 

aHundrals of Bask RNP, RNP 
SAAAR, and LPV per year 
*Standards for closely spaced

and converging appmac R"""es 


m m nrrhanmrl ~ ~ ~ n r r a l l l c s w m k  

RNAWRNlaPrrr~ramOvenlew 
May23,2008 



Benefits of RNAV SID Operations 

RNAV SID Pmdures + Operatianal Change + Operational Emefits 
DFW 

Fsrnaddapsrtumoperatione 
an inilialtj divergig RNAVrcuk 

PE%~ HRSHL 

RNAYiRNP Program O w w l w  
May 23, 2008 

Implementd 16 Sl Dr In 2005 
- Appm B5% afWU daily I FR d e p h m  am RNBV 

mpable 

Antlclpakd B e n a b  
- Structurnd "Ian@ ta sn mtn aj rspam 
- C h r  3,703 mutine daily pildmrrtmller vuce 


tmnsrni5ims eli rninatad 1(40% d u d o n )  

- Vslidabd esbrnabi +$E.SM an nus1 bendis 

+ Realized frrxn dehy a d  lcspenty benefrta 

Implementd 13SlDs and 4 STARS In 2m5 
- hblishin revised m d u w s  in April 2aDB (la

SlDs and!!! 8TA3syta supp~rtnew runway and 
maximired effic~enqr 

Antlclpat~d Eeneflts 
- l nitial model estrnatss sugwst departurn delay 

mductian benefib that camprn w likely rwceed 
tkma at DFW 

- Earlisr dirnb to en mute altihdm enables wdumd 
fuel burn 

- Reduced h&d i s h n m  enabb fuel wrings 
- Gamsw p a i d  annual swings f m  I l s3UM with 

mlsed p m d u w i i  

Fedeml AvlaUun 
Admlnlstmtlon 
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Third Party Procedure Development 

Enabling Criteria and Guidance 


AC90-100 U.S.Terminal and En RouteAreaNavigation (RNAV) Operations 
-	 Ai~~~~r th iness,Operational Approval, Opemblng Pm@dures, and Training guManc@ fw RNAV 

Departur~ Pmmdums, RRIAV Shndard Terminal Anlvals, and RNAV mules 
-	 Cumntly In rwlsbn by FAA and Industry t e r n  to Incorporate lessons learned and harmonhe with 

Inbmathnal daveloprnmts 
+ Order 8260.52 United States Standard for Required Navigation Performance 

RNP) A proach Procedure with Special Aircraft and Aircrew Authorization kequlres( W R )  
-	 M k n  for appmash p a l u r e :  &sQners Ibo devalop public RNP SAAAR instrument appmach 

procedures 
+ Notice 8OQO.3OQ RNP SPcaCkrR 

-	 This document wblrws b e  opemtlonal appmval pracess for special {non-14GFR Part 97) RNP 
SAAAR erablons and addwsses the Im Iem~ntaUm of special aircraft and a l ~ x e wauthorlratlon 
requlremenT's slrnllar to current lLS Cakgory IIiIRapprwals 

+ AC 90-1 01 Approval for RNP procedures with Special Aircraft and Aircrew 
Authorization Required (SAAAR) 
-	 Ai~r th lness,  Operational A prowl, Operablng Pmedures, and Training guMmce fw RNP SAAAR 

~nstrumntApproach Prme 8urras 
+ AC20-153AcceptanceofDataProcesses andAssociatedNavigationDatabases 

- How ka evsluat~ 	 comply with the yulmrnents of RTCA!D0-2QOAbwhrether dah  p m s s ~ ~  

Standards for Pm86S1ng Aeronautkid Data 


-	 How &3 &kin a Lett@r of ACX~I~IICB[LOA)from the Federal Aviahn AdminIstr;;stbn [FAA) 
-	 How to def [n~ aramnautkal dab  quality requiremnh rrvhe,n obtaining a i ~ r t h l n e s sappmval of 

nlew equipment or installations w h m  the furicblonof Uw equipment is d e ~ n d e n t  on an uplateable
datahaw. 

RWAVIRNP Pmgrarn ~ r u l w u  Fdeml AvlaUun 

May 23, 20061 , Adrnlnlstmtlon 
 10 



International Harmonization 
ICAO RNP Special Operations Requirements Study Group 
is primary forum for harmonization 
- Members include Australia, Brazil, Canada, EUROCONTROL, 

France, Japan, United Kingdom, United States, IATA, ICCAIA, 
IFALPA 

- Rewriting ICAO Doc 9613, Manualon RNP (to be renamed 
Performance-BasedNavigation Manual) 

+ 	 Agreed on globally consistent definitions of RNAV and RNP 
Agreed on "ICAO RNAV" - harmonized Europe's P-RNAV and 
US RNAV 

+ 	 Performance-Based Navigation Implementation considerations & 
guidance 

+ Publication planned for Fall 2006 

I RNAYIRNP Pmglrarn Owrvlew I ' Federal AwlatIan 
May 23, 2008 Adrnlnlstratlon I 1  



%DS-7 Plan
Proposed Sc sedu t. -egments I,2,3,4  

Segmentl(2O07-2QlO): 
- Begln Avlonlcs Equlpage: 
- Expand TISB f FIS-B Infrastructure: 
- Addltlonal Arcraft to Alrcnft Requl~rnentsDeflnltlon: 
- ADS-B "Out" Notlce of Prapos~dRulemaklng (NPRM) Issued: 
- Begln InltlalAircraft to Alrcrafl Appllcatlan Deployment: 
- Tsmeted ADS-B Infrastructure Deployment: 

Segment2(201Q-2014): 
- ADS-BmOut"FlnalRulePubllshed: 
- Contlnue InltlalAlrcrsfi to Alraaft Appllcatlon Deployment: 
- Addltlonsl Arcraft to Alrcrsft Appllcatlon Deployment: 
- Addltlonal Araaft to Alrcraft Requl~rnentsDeflnltlon: 
- Complete TIS-B 1 FIS-8 Deployment: 
- Complete ADS-B NAS Wlde Inf-rastructure Deployment: 
- Complete 40% Avlanlcs: 

Segment3(2015-2020): 
- Addltlonal Alrcraft to Alrcraft Requl~rnentsOeflnltlon: 
- Addltlonal Arcraft to Alreraft Appllcatlon Deployment: 
- Targeted Remoural of Legacy SurrelIIance: 
- Complete 100% AvlonIcs: 
- Complete Inltlal Arcraft ta Alrcrsft Appllcatlon Deployment: 

Segment 4 (2021 -2025): 
- Complete Rernwal of Targeted Legacy Suwelllance: 
- Complete Targeted Removal of TISB: 
- Complete Addltlonal Alrrxaft to Alrcraft Appllcatlon Deployment: 

Federal Aviation 
Admlnlstratlon 

Source: Vincent Capezzuto Briefing, RTCA Technical Symp, May 2006 
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Source: Jim Eck Briefing, RTCA Technical Symp, May 2006 

System Wide
Information 
Management 
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Source: Jim Eck Briefing, RTCA Technical Symp, May 2006 



2025 NGATS Concep 	 --. 
-tins 	 PrincipIes-

+ 	 "U's about the use~~bl...~ 

System-wide transformation 


+ 	 Prognostic approach to safety 

assmemenf 


+ 	 Globalb hannonimd 
+ 	 EnwirvnmsntalIy corn pati ble 


to enable wntinusd growth 


Key Capabilr'ties 
+ 	 Net-Enabled Information Access I 
+ 	 Performance-Based Serricw 

Making 
+ 	 Layered, Adaptive Security 
+ 	 Broad-Area Precision Navigation I 

Trajeetow-Bsrslled Aircraft 

~pdrat io is  


+ 	 "Equivalent Visual" Operations 
+ 	 "Super Density" Operations 



.,,Snaps.MGATS
Py-- .-
--

b Guiding Pri~ncipler 
+ 	 System-wide transformation L+ 	 Prognostic agprrsisch to risk management 
+ 	 Globally harmonized 
+ 	 Environmentally friendly to foster 


continued growth 


Key Capabillities 

+ 	 Net-Enabled Information Access 
+ 	 Performance-Based Services 
+ 	 Weather-Assimilated Decision Making Retain US lgmdeimhr'pinglobel 
+ 	 Layered, Adaptive Security awiati"um 
+ 	 Broad -Area Precision Navigation * Expand cepedty by et kart JX 
+ 	 fEijecl:~ry-BaXdAircraft Operations * Ensum c u mlewdof ~~:JFlsty 

Dynamic UX Airspace 
+ 	"Equivalent Visual" 0perations 
+ "Super Density" Operations 
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w Service levels designed to capability performance 

4 Multiple service levels aligned with 

specified user performance thresholds 

0 Prorides choice to usem depending on needs 

0 Required Cmrnrnunication, Navigatimn and Surveillance performance 

0 E~vimnmlentalperformanloe criterZa 


4 Services flexible to varying situations/ needs 
0 Varies fmrn area to area, in terms of airspace and "air portal" surfa- 
0 Varies with time as needs dictate 
0 Prefemce established b a d  an user capabiIity{aquipape{ training/securiw 

etc. 


4 Performance-based approach used to analyze risks (safety, 

security, environment, ete) instead of "equipmenbbased" 

approaches 


4 Service guarantees let users align performance with 

0 Deweloped cooperatively try sewice providers and their users 

0 Opens opportunities trans-nationally, globally 

I-




~ e a f F 'r Assimilated into Decisil- -- -I 

Common weather picfure acnrss NGATS 

Fuse global wmttmer okmmtions and 
fwecasts intusinole database, 
dynamically updale as needed 
0 Tens af 10QOrslolf !iensmlr [airbnrne & 


gmund) feed 100"snf forecast models 


Learning automation -unts for I 
and its uncertainties in managing aimaft 
lmjectories 

Identify hazardousweather real-time 

Assimilated intu NGATS "decision loops" 
TetaI intqratian via machine-to-machine 
Critical decision syswm time s c a k  using 

buth prmbahilistic and deterministic weather 

infa 

Oplimked tm maximize available weather- 

favorabk airspace 


a Terminal weather impact5 including 

gmundiramp ops and adaptability due to 

wind shift changes

LL_ 



I 

r a ~ a m n h y h ~ ~ s ~a m  ruvllgsnr n. 

Layered, L--I~ptiveSecurity 
r -


lYom people/~oodsexpedWausly from "curb-to-curbm 

while ensuringprotectionfmm ibmign& domestic Uweats 


Adaptive Security for People. Cargo. Airports and Aircraft 

Risk Assessment-Driven Evaluation and Response 

Positive Identification for People and Cargo 

Preventive Threat Detectian and Mitigation 



Ir~ad-AreaPrecision Navigation 
Large area pmcision enables flexibility 

Navigation performance sufficient to enable precision 
approaches (CAT-I/II / I I I] 
0 Minirnal/zero ground-bad aids at any "air portal" 
0 "Air portalu-specific, ricerunway-sp~cific 

Broad-Area to Global Availability of Nav Services 
0 Meeting appropriate requirements for accuracy, integrity and continuity 

Reduction/elimination of legacy systems procedures 



Adjust airspace configuration to meet user needs 

r 	4D trajectmries [including taxi and roll-out] 
are bask b r  planning and ex~cut ian 

Machine-based trajeetoy analysis and 
separatimn assurance 

r 	Indudes enrimnrnental perfmrmance 
throughout al l  phases of aircraft operations 

i.~dimpace coinfiguration d r i v ~ n  by: DoDiDHS 
requirements, derneslic 4k internatianal user 
n~eds, rquirernentr for sgeeial-USE 
airspace, saf~ty,environment, o v ~ r a l l  
efficienw- Airspace recenfigurable during day d 
mperatilans 

i.~Users "cantract" fer airspa- access and 
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-

- Aircraft Tra jectory-Based Operations: 

NationalDynamicAirspace 


+ Freedom from static geospatial 
constraints 

+ Airspace configured/allocated 
as a reslource to meet demand 
0Tempral irnplementatbn of high- 


density, high demand comiders, letc 


0	Cmates options far sewice p mwider 

opleratiiens 


0 Emwironm~mtalparametem integral to 

allocation 


+ Single mechanism for 
implementing Special Use 
Airspace, TFR's, etc 
0 Maximizes aimpa- access to all 

43 Defense, Homeland Security meeds 


are prioritized 




mrcraft Trajectory-Based Operations: 

"Evaluator" 

Integrat~/communZ&atesweatherYsecurity, defense, environmental, 
safety, internationalconsiderationsr other information 
Users "post"/update desired 4D trajectories incommon system that 
continuously evaluates mutualcampatibility 
Predicts potamtial"wer demand" situations, in multiple"capacity 
dimensionsM-traffic density, emrimnmenta?,security, etc. 
Works across all time horizons fmm days/weeks)'months prior flight 
upto separation management (20 minutesor less) 
Supports distributed decision-makingenvironment where 
clear, agreed-upon rolesand interactions 



-- - 

Equivalent Visual Operation 
~hcmsimgcapacity from today% non-visual conditians 

+ Aircraft perform " q u h h tviscraP operations in non-visual 
conditions (achieve "WFR capacity" under these conditions) 

+ 	ATM provider delegates "mainfain sepamtion" responsibility to 
aircraft 	 tors 

0 w n e r  tirmly, hit$i fdelily i- onmawahmalt=weadwr, etr: 


+ System-wide availability at all air portals 
0 With a h a k l y  capable" k m k h I E T[idldid t y l  

+ Gmater predictability of operations at busy airport3 induding 
gmund operations 



uper Density Operations 
Peak pertbrmance fur the busiest airports 

.Maximized, environmentally 
acceptable runway capacity 

B R e d u d  a rriva l/departure spacing 

B Equiualent Visual mpabilily 

B Predictable detecthn[inteqratian af 


wake vortex hazards .Reduce Runway Ckmpancy Time 
BAircraft energy management during mllout mupled with optimum turnoff 

sel&ion 
BSituational awareness of "nearby" surface lxaffic and intent for high-speed 

turnoff .Simultaneous operations on single runway 
B Multiple aircraft operate on single runway when sufficient "separation' exists 
B High-update rate surveillan~e info available to all aircraft .lnm-te required environmental performance during all operations .Airport "landside" [including security) sized accordingly 



MIT  
  ICAT
MIT  
  ICAT



F 

F 

IF at~analImprovements and Ben 
d 

I.Broad Area and Preclslon Navigation b Accws and capacity 

2. Alrspaoe Access and Management b Capacity 

3. 4DTrajectory Based ATM b Capacity and efficiency 

4. Reduced Separation between Aircraft b Capacity 

5. Flight Deck Sltuatlonal Awarenws and Delegation bCapaclty and safety 

6. ATM Decision Support b Capacity 

7. Improved Weather Data and Dissemination b Capacity and safety 

8. Reduced Cost to Deliver ATM services b Coet 

8. Greatly Expanded Airport Network and Improved Terminals bCapacity 

For more detail see Operational Improvement Roadmap in the Tech 
Hanger section of JPDO Website www.jpdo.aero 

-
 -
Source: John Scardina JPDO 
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Source: John Scardina JPDO 



                                                                                                                 

Transition to NGATS 
FY06 FY08 FY10 FY12 FY14 FY16 FY18 FY20 FY22 FY 24


DEVELOP 

DEVELOP 

DEVELOP 

DEVELOP 

DEVELOP 

DEVELOP 

DEVELOP 

IMPLEMENT 

IMPLEMENT 

IMPLEMENT 

IMPLEMENT 

IMPLEMENT 

IMPLEMENT 

IMPLEMENT 

Foundational Research, 
Applications Research, and 
Systems Engineering / 
Demonstrations 

Segment 1 

Segment 2 

Segment 3 

Segment 4 

Segment 5 

Segment 6 

Segment 7 

Enhanced System Operations to 
Meet NGATS Goals 
(Operations $) 

Source: John Scardina JPDO
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Broad Area and Precision Navigation

Operational ImprovementSegment 

_ RNAV is made available for general aviation by certifying portable GPS/WAA
units for VFR use 

_ RNP routes are available to/from all runways at OEP airports 

_ CAT I/II approaches are available at all runway ends throughout the NAS without
ground augmentation 

_ Area navigation routes with lower RNP are available NAS-wide 

_ RNP routes are available to/from all runways at top 100 airports 

_ CAT III approaches are available where needed, with augmentation 

_ RNP routes are available to/from all desired airports 

1 

2 

3 

5 

6 

Source: John Scardina JPDO


MIT  
  ICAT

MIT  
  ICAT



Airspace Access and Management


Operational ImprovementSegment 

_ RTSP serves as the basis for airspace and route access and level of service 

_ General aviation corridors are established in Class B airspace to ensure efficient and
safe movement of aircraft 

_ Systems and airspace policies are in place that increase civilian access to SUA and
flow restricted airspace 

_ Arrival/departure terminal airspace boundaries in large metro-area are dynamically
configured to meet flow requirements 

_ Air-ground data communication (addressable and broadcast) is used to suppor
improved access to SUA and flow restricted airspace 

_ All airspace is dynamically configured to meet flow requirements 

1 

2 

4 

5 

Source: John Scardina JPDO
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4D Trajectory Management


Segment Operational Improvement 

1 _ Flight planning is based on 4D trajectories for commercial aircraft that fly in high altitude 
airspace 

_ Trajectories are available with variable separation to accommodate special classes of aircraft
(e.g., UAS, A380) 

2 _ Flight planning is based on 4D trajectories for all aircraft that fly in high altitude airspace 

3 _ All aircraft in high altitude airspace are managed by 4D trajectories, with trajectories exchanged via
data communications 

4 _ Management by 4D trajectories is expanded to additional airspace, with trajectories exchanged via
data communications 

5 _ All aircraft departing from or arriving at OEP airports file 4D runway-to-runway trajectories 

_ Trajectory management is enhanced by auto negotiation with properly equipped aircraft 

6 _ All aircraft departing from or arriving at OEP airports will file 4D gate-to-gate trajectories 

Source: John Scardina JPDO
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Reduced Separation between Aircraft


Segment Operational Improvement 

1 _ 3-mile and 5-mile separation procedures are applied to new airspace based on RSP 

_ RSP standards are established for surface operations (control off glass) 

2 _ Oceanic longitudinal and lateral spacing is reduced to 15 X 15 nm by use of RNP, ADS and data
communications 

3 _ Lateral separation requirements are reduced for converging and parallel runway operations based on 
use of RTSP, CDTI and ADS-B 

4 _ Procedures based on RTSP for less than 3 mile separation are implemented 

_ Longitudinal arrival and departure spacing are dynamically adjusted at OEP airports, based on
ground-based wake vortex detection and prediction 

5 _ 5 mile separation procedures are used in some oceanic airspace via enhanced CNS and CDTI (lower
RTSP) 

_ Multiple runway occupancy procedures for single runway arrivals are available at all OEP airports 

6 _ Reduced arrival spacing (with altitude offset) is allowed for very closely spaced parallel runways at
OEP airports 

_ Multiple runway occupancy procedures for single runway departures are available at all OEP 
airports 

7 _ Reduced arrival spacing (co-altitude) is allowed for very closely spaced parallel runways at
appropriate OEP airports 

Source: John Scardina JPDO
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Flight Deck Situational Awareness and 
Delegation 

Segment Operational Improvement 

1 _ Oceanic pair-wise maneuvers (in-trail climbs, descents and passing maneuvers) are enabled through the use of ADS-B,
CDTI and satellite-based communications 

_ Increased use of visual approaches is supported by ADS-B and CDTI-aided visual separation (CAVS) 

_ Self-spacing at near VFR levels on single runway approaches is enabled by CDTI, ADS-B 

_ Departures rates in reduced visibility/ceilings are increased by use of ADS-B and CAVS 

2 _ Self spacing, merging and passing in en route airspace is allowed under certain conditions in certain airspace via
CDTI, ADS-B 

3 _ Aircraft and ground vehicle movement on the airport surface in low visibility conditions is guided by moving map
displays, CDTI, and ADS-B at OEP airports. 

5 _ Aircraft-to-aircraft separation is delegated to the flight deck in some oceanic airspace via CDTI and improved CNS and
oceanic automation 

_ High density en route corridors (tubes) are in use and are characterized by parallel tracks and delegation of separation
responsibility to the flight deck via CDTI and ADS-B 

_ Self-spacing with CDTI/ADS-B coupled with sequencing automation is in use at non-towered airports 

_ Aircraft and ground vehicle movement on the airport surface in zero/zero visibility conditions is guided by moving map
displays, CDTI, and ADS-B at OEP airports. 

6 _ Aircraft and ground vehicle movement on the airport surface in low visibility conditions is guided by moving map
displays, CDTI, and ADS-B at all desired airports 

7 _ Aircraft and ground vehicle movement on the airport surface in zero/zero visibility conditions is guided by moving map
displays, CDTI, and ADS-B at all desired airports 

Source: John Scardina JPDO
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ATM Decision Support 

_ Integrated Arrival/Surface/Departure Manager improves decision making and flow management 

_ Time-based surface traffic management is used at all OEP airports 

5 

_ Time-based and metered RNP routes are assigned by DSTs for aircraft arriving/departing at the top
100 airports 

6 

_ Departure Management incorporates surface traffic information reduces the time to develop and
execute Traffic Management Initiatives (TMIs) and increases the predictability of departure times 

_ Probabilistic weather information is incorporated into 4D trajectory flight planning decision
support tools 

2 

_ Timely and accurate weather information is available to all automated decision support tools 

_ Arrival scheduling and sequencing tools are used to flow aircraft from en route airspace to
individual arrival runways at all OEP airports 

_ A Surface Management System is available at all OEP airports that uses automation, ADS-B,
CDTI/aircraft moving map displays, and data linked taxi instruction prior to pushback 

_ RTSP-based TMI allow “multiple TMI what-if analysis" and are incorporated into TFM automation 

3 

_ Time-based and metered RNP routes are assigned by Decision Support Tools (DSTs) for aircraf
arriving/departing at all OEP airports 

_ A Surface Management System is available at all OEP airports that is used to generate data linked
taxi instructions prior to final approach 

_ Flight Operations Center (FOC) automation and net-centric data-sharing mechanisms are
implemented with service providers to allow flight planning feedback and negotiatio
mechanism 

4 

Operational ImprovementSegment 

Source: John Scardina JPDO 
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Improved Weather Data and
Dissemination 

Segment Operational Improvement 

1 _ Improved and automated upper-air wind and weather observations allow more accurate flight planning 

_ In-flight icing and turbulence forecasts are improved due to additional data from aircraft-based weather sensors 

_ New transoceanic weather products (e.g., convection, volcanic ash, in-flight icing, clear air turbulence, and convection-
induced turbulence) are available 

_ Improved airport weather sensors support improved airport operations 

2 _ A single national weather virtual database ensures a common aviation weather picture. This common picture enables
improved NGATS decision making and leads to improved recovery from disruption 

_ Digital weather information are broadcast to the flight deck via UAT FIS-B 

3 _ Robust network-centric disseminates weather information to users 

_ Enhanced Echo Top mosaic and forecast are available that facilitate over-the-top routing 

_ Improved weather forecasts are provided to minimize the predicted volume of airspace impacted by weather 

4 _ Runway reconfiguration forecasts are improved through new sensors and improved forecast products 

_ Advisories, in-flight weather information, and alerts are immediately available to all system users (controller, pilots,
airline operation centers, and airport operations managers) via net-centric architecture 

5 _ A depiction of hazardous weather impacting the NAS is available to all users 

_ Hazardous weather information and alerts (particularly wind shear and microbursts) are provided to pilots and
controllers by an Automatic Hazardous Weather Alert Notification System using voice circuits, ground based
transceivers, and air-ground data communication 

Source: John Scardina JPDO
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Reduced Cost to Deliver ATM Services


Operational ImprovementSegment 

_ A decision is made regarding backup systems for surveillance and navigation 

_ NDB ground-based navigation aids are shut down 

_ NAS-wide transition to ADS-B for air/ground surveillance is completed 

_ VOR/DME ground-based navigation network is reduced to minimize sustainment costs
and to reduce reliance on terrestrial-based systems 

_ Arrival/departure terminal airspace boundaries and sectors in large metro-area are
dynamically configured to increase resource efficiency and balance capacity with
demand 

_ En route airspace is dynamically reconfigured during the day within a facility to
increase resource efficiency and balance capacity with demand 

_ Tower functions at all but high capacity airports are remoted (virtual towers) 

_ Terminal facilities are combined and reduced to 30-55 facilities 

_ En route and terminal facilities are combined and reduced to 15 ground service
delivery facilities 

_ ILS is shut down at all but CAT III approach locations 

1 

2 

3 

4 

5 

7 

Source: John Scardina JPDO
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1 Sig nifieant Transformation 

Trajectory-Based 
Operations 

NGATS Capability 

All operators share flight intent information via four dimensional 
trajedwies (4DTs); the level of specificity varies according to overall 
system needs to handle demand 

Automation manages greater amounts of information on overall 
demand and forecast conditions and better incorporates 
probabilistic data to reduce the likelihood of overly conservative 
decisions 

Metering, Controlled Time of Arrival (CTA) exchange, and more 
flight-wcific adjustments increase overall th roughput and operator 
efTiicimcv 



Operations and Servieos 

ColIaborwive Traffic Flaw 
Management (BLNSP and 
FIight Operators) 

= 	 Regulatr3ry definition of operational requirements in perfbrmance 
terms rather than specific kchnologylequiprnent enables private 
sector innovatian 

aPlSP service levels aligned with s i rmf l  perfarmanee capabil W es, 
allowing laircraft aperatom to realize the full benefits enabled by 
their equipment capability 

Focus is on allmating NA5 tu maximize capacity to meel 
user demand 

Integrated strategic and tactical flow management (TFM) with more 
agile management af TFM ta capitalhe an emlving mnditinns 
exists 

Better decision suppwt increases ability to use capacity in presence 
of uncertainty 



Allocation of Airspace 

WaathedAutomation 

Airspace allocation is flexible over d :rent time horizans to meet 
demand, and flexible over different geographic and vertical 
boundaries. Airspace restrictions far aircraft capability are applied 
only whm needed 

Changes to airspace configuration are provided dynamically to flight 
crews so that maximum trajectory flexibility to utilize all available 

Separa tion provision, Maibrne or by -&Ie ANSP, relies heavil y 
on automatian suppart, allowling reduced and performance-based 
separatian standards b r  different airspace catgwies 

4DTs of many airwafl fallawing similar routes may be aligned to 
nearly eliminate conflicts 

T r a j b r y  changes required for separation assurance are 
wm mun icated via digital m m unicatians 

En h a n d  probabilistic forecasting mupld with nehwk-enabled 
operations and decisbn support tools predict hest options and 
facilitate 4DT planning and execution far minimal weather disrupf an 




