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1. Reduce wake vortex separations
2. Increase efficiencies in terminal area weather

operations
3. En route airspace management
4. Eliminate visibility/surveillance limitations
5. Use/build more runways
6. Reduce aircraft noise
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The 6 Key Hurdles for
Increased System Capacity



•  ATC spacing procedures are conservative due
to vortex uncertainty
•  Short term forecasts + Wake movement/
dissipation models + confirming airport sensors =
Aircraft Vortex Spacing System (AVOSS)

•  June 2000 DFW AVOSS demonstration

•  AVOSS provided an average 6 -12%
throughput increase

•  Application to parallel runways is
straightforward

Wake Vortex Spacing



MKCC WST 221355
CONVECTIVE SIGMET 49C
VALID UNTIL 1555Z
IL IN KY
FROM IND-30SSW LOZ-60ESE FAM-IND
AREA TS MOV FROM 30030KT. TOPS ABV FL450.
CONVECTIVE SIGMET 50C
VALID UNTIL 1555Z
IL MO
FROM 20N BRL-40N DEC-50NE FAM-30N VIH-20N BRL
AREA SEV TS MOV FROM 29035KT. TOPS ABV FL450.
HAIL TO 1 IN...WIND GUSTS TO 50 KT POSS.
OUTLOOK VALID 221555-221955
FROM ORD-EKN-CLT-DYR-SGF-MKC-DSM-CID-ORD
TS CONTG TO MOVE THRU MID MS VLY/LWR OHIO VLY. AMS ALG/S OF
QSTNRY SFC FNTL BNDRY THRU CNTRL PLAINS SE TO NC CST RMNS MOIST
AND UNSTABLE. S-SWLY FLOW AT LOW LVLS INTSECTG BDRY OVR MID MIS
AND LWR OHIO VLYL HELPING TO MAINTAIN TS ACT. SOME WKNG
PSBL...HOWEVER...EXP NEW DVLPMNT IN THE 15Z TO 18Z HRS.
RFM

Text Printout of
Convective SIGMET

Cockpit Weather Presentation 



Graphical Weather Technologies for GAGraphical Weather Technologies for GA
and Commercial Aircraftand Commercial Aircraft

 

 

The Worldspace Afristar Satellite with
close-up of a patch antenna

Tethered general aviation weather
information system on NASA

LaRC BE200 King Air

Multi-function Display Installation in
General Aviation Cockpit

Weather Information Network
(Honeywell-WINN) Avionitek

Display in NASA B-757

Implementation of Boeing AWIN
cockpit weather display in FedEx MD-

11, USAF C-135C, and NC-21

United Airlines in-service evaluations



Airborne
Atmospheric
Sensing and
Data Sharing

Ground
Data Collection
and Distribution

AOC
ATC AWC

FSS

Improving Weather Forecasts

Atmospheric
Sensing from

Space

Greatly
improved input
data for weather
forecasting
model
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Weather  R&D Objectives

• Higher resolution/more  frequent
atmospheric measurements

• More reliable terminal area short term
forecasts

•  Airborne graphical weather displays and
shared airborne/ground decisionmaking
for increased safety and
approach/departure flow efficiencies



What the need for visibility makes us do

Costs

• ILS ground installations

• ILS/Autoland airborne 
systems

•  Extensive training

• Airfield and approach lighting
    and real estate

• Aircraft lighting

• Special ops procedures

• Aircraft equipment (artificial horizon,
    TCAS, EGPWS, HUDS, Nav)

• 200+ foot ATC control towers

•  Others . . .

Consequences

• CFIT, obstacle collisions

• Loss of Control accidents (GA,

some 121)

• Approach and Landing accidents
    (low, long, wrong runway...)

• Runway Incursions

• Limited single runway use

• Limited parallel runway use

• Limited airport configuration capacity
    (i.e., O’Hare/Midway)

• Limited airports (towered, with ILS)

•  Others. . . 



Benchmark Capacities
Airp ort O ptim u m Reduc e d

ATL Atla n t a H artsfield  In t ern atio n al 1 8 5 – 2 0 0 1 6 7-1 7 4
BOS B ost o n  L o g a n In t ern atio n al 1 1 8 – 1 2 6 7 8 – 8 8
BWI B altim ore-W a s hin gto n In t ern atio n al 1 1 1 – 1 2 0 7 2 – 7 5
CLT Charlo tte /Do u gla s I ntern a tio n al 1 3 0 – 1 4 0 1 0 8 – 1 1 6
CVG Cincin n ati-N orth ern  K e ntu cky 1 2 3 – 1 2 5 1 2 1 – 1 2 5
DCA Was hin gto n Re a g a n Na tio n al 7 6 – 8 0 6 2 – 6 6
DEN Den v er I ntern a tio n al 2 0 4 – 2 1 8 1 6 0 – 1 9 6
DFW Dall a s-Fort W orth  In t ern atio n al 2 6 1-2 7 0 1 8 3-1 8 5
DTW Detroit Me tro W ayn e Co u n ty 1 4 3 – 1 4 6 1 3 6 – 1 3 8
E WR New ark In t ern atio n al 9 2 – 1 0 8 7 4 – 7 8
HNL Hon olulu  In t ern atio n al 1 2 0 – 1 2 6 6 0 – 6 0
IA D Was hin gto n Dulle s I ntern a tio n al 1 2 0 – 1 2 1 1 0 5 – 1 1 7
IA H Hou sto n B ush In t erco n tin e ntal 1 2 0 – 1 2 3 1 1 2 – 1 1 3
JFK New  Y ork K e n n e d y I ntern a tio n al 8 8 – 9 8 7 1 – 7 1
LAS L as V e g as McCarra n  In t ern atio n al 8 4 – 8 5 5 2 – 5 7
LAX L os A n g eles In t ern atio n al 1 4 8 – 1 5 0 1 2 7 – 1 2 8
L GA New  Y ork L a G u ardia 8 0 – 8 1 6 2 – 6 4
MCO Orla n d o I ntern a tio n al 1 4 4 – 1 4 5 1 0 4 – 1 1 2
MEM Mem p his In t ern atio n al 1 5 0 – 1 5 2 1 1 2 – 1 2 0
MIA Miami Intern a tio n al 1 2 4 – 1 3 4 9 5 – 1 0 8
MSP Minn e a p olis-St.  P a ul In t ern atio n al 1 1 5 – 1 2 0 1 1 2 – 1 1 2
ORD Chic a g o O’H are I ntern a tio n al 2 0 0 – 2 0 2 1 5 7 – 1 6 0
PHL P hila d elp hia I ntern a tio n al 1 0 0 – 1 1 0 9 1 – 9 6
PHX P h o e nix Sky  H arb or I ntern a tio n al 1 0 1 – 1 1 0 6 0 – 6 5
PIT Gre ater Pittsb urg h  In t ern atio n al 1 4 0 – 1 6 0 1 1 0 – 1 3 1
SAN S a n Die g o Lin d b erg h  Field 4 3 – 5 7 3 8 – 4 9
S EA S e attle-Ta c oma In t ern atio n al 9 0 – 9 1 7 8 – 8 1
SFO S a n Fra ncisco In t ern atio n al 9 5-9 9 6 7 – 7 2
SLC S alt L ake Ci ty In t ern atio n al 1 3 0 – 1 3 2 9 5 – 1 0 5
STL L amb ert S t. L o uis In t ern atio n al 1 0 4 – 1 1 2 6 4 – 6 5
TPA Tam p a  I ntern a tio n al 1 1 0 – 1 1 9 8 0 – 8 7



GPS
(WAAS/LAAS)

Precise Traffic
 Position

(i.e. ADS-B)

+

Processing
and

Display
+

Digital Terrain/
Airport/Obstacle

Database
+

The Four Fundamentals



Day VMC - all the time

Ashville, NC



Dallas/Ft. Worth

Day VMC - all the time



Eagle/Vail, CO

Day VMC - all the time



Taxi Map Displays

Simulations,
flight tests, and
operational
evaluations all
show:

• taxi time
decreases

• elimination
of Runway
Incursion
errors



What These Four Fundamentals Can Yield

• Increase useable airports

• Increase useable runways

• Increase arrivals at single runway

• Increase departures

• Eliminate CFIT accidents

• Eliminate Runway Incursions

• Eliminate visibility-induced GA loss of control

• Eliminate low-visibility approach errors

as well as . . .

• Allow visual presentation of NOTAM info

• Allow pre-approach rehearsals to unfamiliar airports

• Allow remote, virtual towers for any airport

• Others . . .
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1. Reduce wake vortex separations
2. Increase efficiencies in terminal area weather

     operations
3. En route airspace management
4. Eliminate visibility/surveillance limitations
5. Use/build more runways
6. Reduce aircraft noise

The 6 Key Hurdles for
Increased System Capacity



• Aviation Safety Program

• Aviation System Capacity Program

• Small Aircraft Transportation

   System Program

• Aircraft Noise Program

NASA Research and Development Initiatives
in Partnership with the FAA


