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Conference Examines the Future of TBO

Mar 27, 2009

Collaboration is a key element of any

successful organization, and is a

driving force of the Joint Planning and

Development Office (JPDO). With that IPDO "All
said, the Working Group Co-Chairs Harmm

and their designated team members May 21, 2009
convened for the first JPDO

conference focused on Trajectory-
Based Operations (TBO).

Iotegrated Wort Plam.

TBO represents a critical NextGen e el
capability that uses specific ;
technologies to optimize an individual

flight, as well as the overall &
operations of the national airspace

tegrated Work
system (NAS). Integrate or

Plan Version 1.0
Held March 24 at the Department of Transportation Headquarters in Washington DC, the TBO
Conference—which the JPDO also streamed live via the WebEx platform—offered a unique

opportunity to accomplish two goals: 1) develop a common understanding of the TBO vision for
the far-term, and 2) identify how the JPDO Working Groups can contribute to that vision.

More>>
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Weather contributes to 70% of: all air. traffic delays within
the U.S. National Airspace System (NAS)

0

"A key finding, based on an analysis

of several 2005-2006 convective
events, Is that as much as two-thirds
of the weather related delay

IS potentially avoidable."

-Research, Engineering and Development
Advisory Committee; Report of the
Weather-ATM Integration Working Group;
Oct 3, 2007
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¢ “The total cost of domestic air traffic delays
to the U.S. economy was as much as $41
billion for 2007."

= Air-tréffic delays raised airlines'
operating costs by $19 billion.

= Delays cost passengers time
worth up to $12 billion.

= Indirect costs of delay to other
iIndustries added roughly
$10 billion to the total burden.

= Your Flight Has Been Delayed Again; Congressional
Joint Economic Committee; May 2008




Next@Gen, 101

Airlines United, Continental, Divert polar Cost ~ $100k per
(Communications) | Northwest, American, flights, change diverted flight
(LassalillEi Lufthansa, Qantas flight plans

. Virgin, British Airways, :
radio FeogllEx Air Iiew y Change altitude

communications) $10-50k for re-

Zealand, ExecuJet, etc. routes

Airlines (Radiation) | United, Continental, Divert polar Cost ~ $100k per
L Northwest, American, flights, change diverted flight
é?:v‘?l'gﬂgn dose on | | yfthansa, Qantas flight plans J
cqin. British Ai | _
passengers) ?:/ggg( Arilrtﬁew TWaYS: | change altitude Health risks

Zealand, ExecuJet etc. | (ven at mid-
latitudes)
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¢ An integrated and nationally consistent
common weather picture for.observation,

analysis, and forecast data available to all
system users
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¢ A Net-centric (net-enabled) capability:is
envisioned:

= “Network Enabled”...

¢ An information network that makes information available,
securable, and usable in real time

¢ Information may be pushed to known users and Is
available to be pulled by others

¢ Weather information sharing Is two-way
=_“Virtual’’ repository with no single physical
databasgior computer

‘¢ Conceptually unified sourceidistributedfamong multiple
physicallecations andisuppliers
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¢ Direct integration of weather information
Into operational decision making Processes




Not integrated into aviation
decision support systems
(DSS)

Inconsistent/conflicting on a
national scale

Low temporaliresoelution (for:
dviationtdecisionimaking
gurdosiss)
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NextGen
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¢ Totally integrated into DSS
< Nationally consistent

< High temporal resolution
< Disseminated in seconds

< Updated by events

< Elexibletormats:

dac



S What.Is'the
4-D'Weatherr Cune?

The 4-Dimensional (4-D) Weather. (Wx) Cube
(3 dimensions plus time) will contain:

—_—

Continuously updated weather observations (surface to low
earth orbit, including space weather-and ocean parameters)

High resolution (space and time) analysis and forecast
Information (conventional weather parameters from
numerical models)

Aviation impact parameters

\\
¢ Turbulence of N
Ny |
¢ Convection Spac =l
\ =
¢ Ceiling and visibility .

¢ Wake vortex =

The 4-D Wx Cube of the future will contain
“all” weather data, not just aviation parameters.
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Source?
¢ The 4-D Wx Single Authoritative Source. (SAS):

= |s only a portion of the 4-D Wx Cube

= Provides a common weather picture for.National Air- Space
(NAS) participants (Airlines, DoD, FAA, etc.)

= |s the basis for all aviation decisions by
Air Traffic Management (ATM) in the FAA

= |s formed by merger of model data,
automated gridded algorithms, climatology
and observational data, and meteorologist m|,
Input/data manipulation to ensure —t S
consistency and accuracy

i



I Virtual 4D
\Weather

Aviation weather information
in 3 dimensions
( latitude/longitude/height)



The4-D'Gube;,
A ConceptualiModel®

f

Numerical
Modeling
Systems

Statistical
Forecasting
Systems

Forecaster

Automated Forecast

Forecast Integration

Decision
Support Graphic Alphanumeric
Systems Generators Generators

Intaegration into Usar Dacisions
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Reguirementsi; Observatlon

Space Weather Parameters

he NextGen shall determine the magnitude of solar radiation affecting aviation with an accura?
or minus 0.5x10-8 Watts m.

The NextGen shall determine onset of solar radiation affecting aviation with an accuracy of
plus or minus 5 minutes.

The NextGen shall calculate the duration of solar radiation affecting aviation with an
accuracy of plus or minus 5 minutes.

The NextGen'shall measure those regions of the globe exposed to high levels (> 10 MeV) of
solar radiation with a horizontal accuracy of plus or minus 500 miles.

The NextGen shall determine latitudinal areas subject to high levels of (> 100 MeV) solar
radiation with a horizontal accuracy of 300 miles.

Geomagnetic Storm activity

The NextGen shall determine regions of the globe affected by geomagnetic storm activity
with a-horizontal accuracy of plus or minus 80 km.

The NextGen shall determine the onse}/gﬁj’eomagjnetic storm agctivity with an accuracy of
plus or minus 5 mlnutefs )

The NextGen shall determine end of geomagn torm act'iu\'/yith.‘an accuracy of plus or minus} :
minutes. ”H : 3 - <

The NextGen-shall det
plus or minus 5 minutes.

The NextGen shall determme dur‘a?lon o* geomagneflc storm act|V|ty W|th an accuracy of

"L DliS or minus 5 mindtes.. @ RN L Pt : 2
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The NextGen shall forecast regio ons ‘2{ -the'glo

Reguirements=Eorecast

Space Weather

The NextGen shall forecast the arrival time at the top of the NAS of adverse space weather
conditions (e.g., solar flares, coronal mass ejections) with an accuracy of plus or minus 10 minutes
out through 12 hours, with an accuracy of plus or minus 20 minutes from 12 hours to 24 hours, and
with an accuracy of plus or minus 60 minutes from 24 hours to 48 hours.

The NextGen shall forecast the ending time at the top of the NAS of adverse space weather
conditions (e.g., solar flares, coronal mass ejections) with an accuracy of plus or minus 10 minutes
out through 12 hours, with an accuracy of plus or minus 20 minutes from 12 hours to 48 hours, and
with an accuracy of plus or minus 30 minutes from 24 hours to 48 hours.

The NextGen shall forecast the duration of adverse space weather conditions (e.g., solar flares,
coronal mass ejections) with an accuracy of plus or minus 10 minutes out through 12 hours, with an
accuracy of plus or minus 30 minutes from 12 hours to 24 hours and with an accuracy of plus or
minus 1 hour from 24 hours to 48 hours.

The NextGen shall forecast solar radiation activity affecting aviation with an accuracy of plus or minus 1
X 107 watts m2 through 12 hours, with an accuracy of plus or minus 5 X 107 watts m-2 from 12 to
24 hours and with an accuracy oyminus 1 X 10° watts m2 from 24 hours to 48 hours.

The NextGen shall forecast the regions of high“energy (> 10 MeV) solar radiation with a
~= horizontal accuracy ofplus or m|n

300 mile

The NextGen shall forecast the regn(})Ihs OI _h energy (> 10 I\/IeV) solar radlatlon mth%&vﬁcal

- accuraey,of plus

bject to. hlgh energy levels (> 100 MeV) of solar
radiation with a horlzontal accuracy of plus of mlnus 1000 mlles ® »

-



TThe JPDOAVeather
Roadmap

ask MName 2009 2010 (2011 [2012 [2013 |2014 [2015 2016 (2017 |
NextGen Weather |10C (2013)

NextGen Weather Intermediate {2016)
NextGen Weather FOC (2022)

¢ Initial/ Operational Capablllty (2013)

= |ntegrated environmental information sources
= Common data standards and protocols

= |nitial integration of diverse weather elements into decision support
tools

= [T infrastructure allows access to 4D Cube data by the FAA’s System
Wide Information Management (SWIM) network

= |mplement NWS forecast processes required to generate, arbitrate and
consolidate 4D weather forecast information to populate the 4D Cube
with all required weather elements for I0C, including meteorologist
oversight of gridded data

= Adapt existing NOAA/NWS observation systems to provide information
to the 4D Cube



Roadmap

MextGen Weather 10C {2013)
NextGen Weather Intermediate {2016)
NextGen Weather FOC (2022)

¢ Intermediate Capability (2016)

= Improved modeling and science enables higher.resolution more
accurate information

= Full Network compatibility of environmental information
= Direct integration of weather into Air Traffic Management Systems

¢ Full'Operational Capability (2022)
= All NextGen requirements met and benefits achieved
= High resolution, nested scale forecasts available for all elements

= Full network connectivity ensures consistent information use
across service areas and user groups
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Aviation Digital Data Service (ADDS)

—

Extremely popular aviation weather
web service

Not just.a display capability

Already has many NextGen data
service capabilities

Data service easily capable of
supporting JMBL

¢ Has existing capability to support
4D data cube

¢ Slices, dices, and returns a subset
of data (flight paths or subset
cubes)

http://adds.aviationweather.gov/




