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Yision

Working together to shape the future
growth of a safe, secure and
sustainableair transport industry that
connects and enriches our world.



Sustainability IS made up of three pillars

Economy
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Presenter Notes
Presentation Notes
Sustainability is made up of three pillars: the economy, society, and the environment. These principles are also informally used as profit, people and planet.
With turbulence aware we touch, a small contribution, all three pillars.
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Injuries to cabin crew
and passengers.

Contributing to the
fear of flying.
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Presenter Notes
Presentation Notes
Just to start, let’s talk a little bit about turbulence and how if affects the industry globally. As we know, Turbulence is a major safety concern for airlines as it is one of the main causes of injuries in-flight and is the leading cause of injuries in non-fatal accidents according to FAA.
Turbulence related events have an economic impact on airlines. There is a study from Airbus saying turbulence cost the industry 2B US dollars per year,  costs going from potential inflight diversions due to injuries, damaged to aircraft interiors, excessive fuel burn as pilots often have to search for smooth air which may deviate from their optimal flight level, unnecessary maintenance inspections, labor related costs because of crew injury, customer satisfaction, brand image damage and so on. 


Existing tools for managing
turbulence have limitations
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Presenter Notes
Presentation Notes
And, on the other end, we also know that the current aviation meteorological tools do not provide pilots and dispatchers with accurate enough information regarding the location and severity of turbulence. 


KCMH UA /OV APE 230010/TM 1516/FL085/TP BE20/SK
BKN065/WX FVO3SM HZ FU/TA 20/TB LGT

*KCMH - Closest weather reporting airport (Columbus
Ohio)

*UA - Routine PIREP

«/OV APE 230010 - location

one zero miles southwest of Appleton VOR

*/TM 1516 -time 1516 UTC

+/FLO85 - altitude eight thousand five hundred

/TP BE20 - aircraft type Beech 200 Super King Air
+/SK BKNOG65 - base of the broken cloud layer is six
thousand five hundred

/WX FVO3SM HZ FU - flight visibility 3 miles with haze
and smoke

*/TA 20 - air temperature 20 degrees Celsius

/TB LGT -

Pilot Reports are
Subjective

Light turbulence in a King Air is likely little to no
turbulence to an A320
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Presenter Notes
Presentation Notes
Just to illustrate some of these limitations : PIREPS are subjective and can depend on aircraft size and pilot experience.

https://www.skybrary.aero/index.php/BE20

AIRMETs/SIGMETs

& Turbulence

4 Now 05, 06:45 - 13:00 PST

Active, Surface - 10.000' MSL

Convective
MNovw 05, 08:66 = 11:66 PST

Active, Surface - 44 000" MSL

,';; Convectiva
Nov 05, 11:55 - 15:55 PST

Forecasts
may be
Inaccurate
and hours
old
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Presenter Notes
Presentation Notes
We also have the issue with forecasts, that can be many hours old and potentially inaccurate.


Weather radar cannot
detect clear air
turbulence
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Presenter Notes
Presentation Notes
Weather radar is quite effective to avoid turbulence related to thunderstorms but cannot detect clear air turbulence. Because of all that, many turbulence encounters are unpredicted, what results in passenger and crew injuries.




Industry shift to data-driven
turbulence management

Recent technical advancements now enable
aircraft to accurately calculate the turbulence

state of the atmosphere in flight


Presenter Notes
Presentation Notes
So, at the end of the day, we have limited tools to mitigate an issue which is increasing not only in frequency but also in severity. 
Good news is, Aircraft can now calculate the turbulent state of the atmosphere around it by using existing data that is run through an algorithm to calculate turbulence values. 
These values are then compiled into a report that also includes a time stamp, the aircraft position and altitude, and these automated real-time turbulence reports are sent to the ground using an ACARS message for instance. 


Airlines requested IATA to be a global
turbulence data consolidator

Importance of
global data

Fragmented Airlines need coverage

data pools to see beyond

Iimit. their own data
benefits to mitigate
turbulence
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What is real-time turbulence
data?

Eddy Dissipation Rate (EDR)

» Turbulence intensity metric measuring the
state of the atmosphere around an aircraft
in flight

« Anaircraft independent absolute value

« Simple software installation based on
NCAR v2 open source algorithm

« No hardware required to calculate EDR



Presenter Notes
Presentation Notes
We are talking a lot about this turbulence Metric, EDR, so its probably time to show its definition.
ICAO Annex 3
Appendix 4 
2.6 Turbulence
The turbulence shall be reported in terms of the cube root of the eddy dissipation rate (EDR).
Note.— The EDR is an aircraft-independent measure of turbulence. However, the relationship between the EDR value
and the perception of turbulence is a function of aircraft type, and the mass, altitude, configuration and airspeed of the
aircraft. The EDR values given below describe the severity levels for a medium-sized transport aircraft under typical
en-route conditions (i.e. altitude, airspeed and weight).
2.6.2 Interpretation of the turbulence report
Turbulence shall be considered:
a) severe when the peak value of EDR equals or exceeds 0.45;
b) moderate when the peak value of EDR is equal to or above 0.20 and below 0.45;
c) light when the peak value of EDR is above 0.10 and below 0.20; and
d) nil when the peak value of EDR is below or equal to 0.10.

Turbulent eddy dissipation rate (ε in m2s-3) represents the rate at which energy cascades from large to small eddies within the inertial sub-range. This energy is eventually converted to thermal internal energy in the viscous sub-range (Kolmogorov, 1941). 
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Presenter Notes
Presentation Notes
So here is an example of these data points.  When we talk about these objective reports, this is how it looks like: 


JIATA
Turbulence
INVEL=

A global platform for

sharing automated
EDR turbulence
reports in real time

Real-time turbulence data is collected from
airlines, business aviation or third party
ground servers

Data is consolidated, quality controlled and
de-identified

Data is currently processed through the
platform within 1 second

Turbulence data points are made available
for immmediate operational use via a range of

airline/vendor applications and/or ITA

A
Viewer TATA
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Presentation Notes
Before we move to the platform demonstration, just an overview on how this process of collecting and sharing data works : 
Slide : The platform not only processes and hosts the turbulence data from various airlines but also makes it available for them to consume and integrate it in into their existing flight planning and inflight tools used by your dispatch personnel and pilots.  



In-Fli ght
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EDR sent by ACMS
- Parameters feeding NCAR v2
algorithm
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Presentation Notes
Annex 3
2.6.2 Interpretation of the turbulence report
Turbulence shall be considered:
a) severe when the peak value of EDR equals or exceeds 0.45;
b) moderate when the peak value of EDR is equal to or above 0.20 and below 0.45;
c) light when the peak value of EDR is above 0.10 and below 0.20; and
d) nil when the peak value of EDR is below or equal to 0.10.

Heartbeat report: every 20 minutes if no turbulence detected.


Practical Use of EDR Data

Secure the cabin and coordinate service

Change altitude to avoid turbulence for a
better ride based on:

+ Real-time, precise information about
the location, altitude and intensity of

turbulence

« Heartbeat reports identifying areas of
smooth air
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Comparing the Accuracy of Forecasts

Forecast products or validation of forecast vs actual

Significant interest of research and forecast entities in EDR values

"During the last year we had some high EDR reports on our fleet, so we
contacted several weather providers for more information. By providing time,
position and the EDR value the three entities provided us with an extensive
explanation about the occurrence including an insight into their weather

moaels."”




Benefits of IATA's
Turbulence Aware

Improved safety outcomes

Enhanced customer experience and
brand image

Efficient fuel planning and optimum
burn in-flight

Fewer engineering inspections

Lower insurance premiums




Thank you

Stefano Prola

prolas(@iata.org

E _For more info see here or contact:
1ATA TQB_BULENCE@IATA.ORG



https://www.iata.org/en/services/statistics/turbulence-platform/#tab-1
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