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The 6 Key Hurdles for
Increased System Capacity

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

operations

3. En route airspace management

4. Eliminate visibility/survelllance limitations
5. Use/build more runways

6. Reduce aircraft noise




Wake Vortex Spacing

» ATC spacing procedures are conservative due
to vortex uncertainty

« Short term forecasts + Wake movement/
dissipation models + confirming airport sensors =
Aircraft Vortex Spacing System (AVOSYS)
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» Application to parallel runways is
straightforward
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Text Printout of Cockit Wather Presentation
Convective SIGMET '

MKCC WST 221355

CONVECTIVE SIGMET 49C

VALID UNTIL 15552

ILINKY

FROM IND-30SSW LOZ-60ESE FAM-IND

AREA TS MOV FROM 30030K T. TOPS ABV FL450.

CONVECTIVE SIGMET 50C

VALID UNTIL 15552

IL MO

FROM 20N BRL-40N DEC-50NE FAM-30N VIH-20N BRL

AREA SEV TS MOV FROM 29035K T. TOPS ABV FL450.

HAIL TO1IN...WIND GUSTS TO50 KT POSS.

OUTLOOK VALID 221555-221955

FROM ORD-EKN-CLT-DYR-SGF-MKC-DSM-CID-ORD
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AND UNSTABLE. S-SWLY FLOW AT LOW LVLS INTSECTG BDRY OVR MID MIS
AND LWR OHIOVLYL HELPING TOMAINTAIN TS ACT. SOME WKNG
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Graphical Weather Technologies for GA
and Commercial Aircraft

Weather Information Network
(Honeywell-WINN) Avionitek
Display in NASA B-757

Tethered general aviation weather

information system on NASA
LaRC BE200 King Air

Multi-function Display Installation in
General Aviation Cockpit

The CD Radio Dish & Radio Card

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

]
R e S

FADAR

OVERLAY
DISABLE

Implementation of Boeing AWIN
cockpit weather display in FedEx MD-
11, USAF C-135C, and NC-21

United Airlines in-service evaluations




12 hr forecasl valid 0000 UTC Wed 09 Ma 2001
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Weather R&D Objectives

e Higher resolution/more frequent
atmospheric measurements

e More reliable terminal area short term
forecasts

* Airborne graphical weather displays and
shared airborne/ground decisionmaking
for increased safety and
approach/departure flow efficiencies
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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 eq uipment (artificial horiz on,
TCAS, EGPWS, HUDS, Nav)

200+ foot ATC control towers

Others . ..

Conseq uences

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. . .
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The Four Fundamentals

GPS
(WAAS/LAAS)

Precise Traffic
Position

{-e. ADS_B Digital Terrain/

Airport/Obstacle
Database

Processing
and
Display




Day VMC - all the time
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@n Taxi Map Displays
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Simulations,
flight tests, and
operational
evaluations all
show:

e taxl time
decreases

e elimination
of Runway
Incursion
errors
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@# What These Four Fundamentals Can Yield

Increase useable airports

Increase useable runways

GPS
(WAAS/LAAS) Increase arrivals at single runway

Increase departures

Eliminate CFIT accidents
Precise Traffic
Position Eliminate Runway Incursions
(i.e. ADS-B)
Eliminate visibility-induced GA loss of control

Digital Terrain] Eliminate low-visibility approach errors

Airport/Obstacle

Database aswell as . ..

 Allow visual presentation of NOTAM info

Processing » Allow pre-approach rehearsals to unfamiliar airports

and i i
Display » Allow remote, virtual towers for any airport

e Others. ..




The 6 Key Hurdles for
Increased System Capacity

. Reduce wake vortex separations

2. Increase efficiencies In terminal area weather

operations

. En route airspace management

. Eliminate visibility/surveillance limitations
. Use/build more runways

. Reduce aircraft noise
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@A NASA Research and Development Initiatives
in Partnership with the FAA

e Aviation Safety Program
e Aviation System Capacity Program
e Small Aircraft Transportation

System Program

e Aircraft Noise Program




