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Agenda

dintegration at Boeing
dAirplane Capability: Weather & EDR reporting

dServices & Apps: Includes Jeppesen and ForeFlight
dIndustry adoption
1Geographical analysis
dTropopause analysis

dConclusion & next steps
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Concept of Operations & Information Flow

Generate meteorological data to support airline world-wide operations

Weather &
turbulence
reports

Better information of
weather & turbulence

Dispatch & Flight
Planning Applications
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A
Meteorological
Observations

@'Ilne Sharlng/
« Aggregate observations
« Parse
* Format
« API to deliver needed
information
e

Other Users
 Weather Services
« Researchers
« Regulators/ANSPs
« Other service providers



http://howtogetapilotslicence.com/wp-content/uploads/2013/09/severe-turbulence.png
http://howtogetapilotslicence.com/wp-content/uploads/2013/09/severe-turbulence.png

Boeing Model Current Availability

Boeing offers an airplane option applicable to:

« 777-200/-200LR/-300/-300ER/Freighter/-8/-9
« 787-8/-9/-10
« 737-7,737-8, 737-8200, 737-9, 737-10

The content includes:

» oObservation date and time  static air temperature

 aircraft identification « wind direction

 flight number « wind speed

* departure * icing

» destination  mean/peak EDR turbulence
 latitude « software provisions for humidity &
* longitude cloud properties on certain models
 altitude

If interested: Please contact Boeing to request incorporation of the aircraft weather
and turbulence reporting option.

This capability is available at aircraft delivery or for existing fleet

Copyright © 2021 Boeing. All Rights Reserved.



Monthly 777, 787, and 737 MAX Observations

Monthly Observations thru 10/1/2021
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Adoption of Weather & Turbulence Observations

Status:
« To date, Boeing assists over 20 airlines (and growing):
e Aircraftinclude 777, 777X, 787, 737 MAX

«  WMO regions as below:
Europe :
5 airlines
<

N. America
5 airlines

Asia
— JA

Africa
NO airlines

SW Pacific

1 airline

S. America
3 airlines

Copyright © 2021 Boeing. All Rights Reserved.



Regional Coverage

Where are the *new* regions airlines are now observing?

South
America
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Observations (777)

777 EDR Turbulence Observations 9/1/21 thru 9/30/21

-

w
yors
»

\'A‘ :.*«Q :

60°N

30°N

4

30°S |IE— : SURICIOCE. NN, WO

9005 . : . : . . . . :
180° 150°W 120°W 90°W 60°W 30°W 0° 30°E  60°E 90°E 120°E 150°E 180°

Copyright © 2021 Boeing. All Rights Reserved.



Observations (777, 787 & 737 MAX)

777,787, & 737 EDR Turbulence Observations 9/1/21 thru 9/30/21
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Histogram Map Plot (“heatmap”)

Counts of 777, 787, 737 MAX EDR Observations 9/1/21 thru 9/30/21
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Operational Altitude

777s and 787s altitude (heartbeat reports) Sep 2021

Normalized Probability (log scale)

0 10000 20000 30000 40000 50000
Altitude (ft)

Copyright © 2021 Boeing. All Rights Reserved.



Latitudinal Total Observations (“heatmap”’)

Reports from 1/1/19 to 10/1/21
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Moderate-or-Greater Turbulence Probability
Percent of Reports with EDR == 0.2, 1/1/19 to 10/1/21
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Conclusions

1 Adoption of EDR reporting is enabling better understanding of
global turbulence.

O Airline coverage is becoming representative of most WMO regions,
but additional routes still needed.

1 EDR observations below and near tropopause show higher
occurrence of moderate-or-greater turbulence than in stratosphere.

Next Steps

O Continued industry data sharing is key to getting full value from
these observations, as it helps create the “full solution” for
customer use.

O Mature our plans for meteorological parameters beyond turbulence
(e.g. water vapor, cloud & ash properties).

O Continue to collaborate with other technologies that show promise
(e.g. Al satellite-derived turbulence inference).
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