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Turbulence is one of the most unpredictable of all the weather phenomena and although 
aircraft are built to withstand turbulence there is still a big impact to operations –
crew/passenger safety, routing and associated fuel costs and aircraft structural damage…
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https://edition.cnn.com/videos/us/2019/06/18/airplane-turbulence-flight-attendant-mxp-vpx.hln

These classifications of turbulence intensity are “subjective” and a need 
for “objective and quantifiable” i.e. measured turbulence is required.

https://edition.cnn.com/videos/us/2019/06/18/airplane-turbulence-flight-attendant-mxp-vpx.hln
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- The eddy dissipation rate (EDR) first suggested in 1964 as a metric 
of turbulence intensity. 

- In 1985, the Australians implemented a turbulence reporting 
system (as part of AMDAR), based on the Derived Equivalent Gust 
Velocity (DEVG),

- FAA sponsored National Center for Atmospheric Research (NCAR) 
to develop an “in-situ” turbulence measurement using existing 
sensors, avionics and communications networks.

- In 1997, UAL implemented RMS-g based EDR algorithm developed 
by NCAR.
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- GADS (DEVG) database started in the 1990s.
- ICAO adopted EDR as standard metric for atmospheric 

turbulence reporting (2001)
- 2005, EDR was implemented on the NWS Experimental ADDS 

(Aviation Digital Data Service).
- 2006, EDR incorporated into GTG2 (Graphical Turbulence 

Guidance product, vers. 2).
- Operational in 2010. 
- 2008, DAL deployment of NCAR’s wind-based EDR algorithm.
- EDR in-situ measurements “remove the subjectivity of manual 

PIREPs”
- Development of forecast products/verification tools.
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• EDR is the index-based metric for 
reporting aircraft turbulence,

• Is included in Annex 3 -
Meteorological Service for 
International Air Navigation since 
Amendment 72 (2001),

• EDR values were revised for 
Amendment 74 (2007) as an 
improved algorithm had been 
developed - results indicated that the 
EDR thresholds for reporting 
turbulence should be revised,

• Scientific studies of over 100 million 
aircraft turbulence reports have 
shown that EDR values in Annex 3 
require another revision . 
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- There are 200+ 
aircraft reporting 
worldwide and an 
average of ~17,000 
reports per day.

- Continued 
development and 
“buy-in” from 
airlines will assist in 
further data 
coverage.
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- Another turbulence metric is derived vertical gust (DEVG), defined as the instantaneous 

vertical gust velocity which, superimposed on a steady horizontal wind, would produce the 

measured acceleration of the aircraft. The effect of a gust on an aircraft depends on the mass 

and other characteristics, but these can be taken into account so that a gust velocity can be 

calculated which is independent of the aircraft. 

- There are currently ~350 aircraft reporting DEVG worldwide and an average of ~20,000 reports 

per day.
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TAMDAR – several airlines globally reporting EDR as part of the sensor array e.g Icelandair B757
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EDR reporting airlines:
Delta Airlines: 

Teledyne ACMS -916: B737NG, B767-300/400 
[work done by Delta]

Boeing ACMS AIMS-2: B777 [work done by 
Boeing]
Southwest Airlines: 

Teledyne -916 B737NG [work done by 
Teledyne]
United Airlines: 

Boeing ACMS AIMS-2: B777, B787 [work 
done by Boeing]
Xiamen Airlines: 

Teledyne ACMS -916: B737NG [work done 
by Delta and Xiamen]

Current list of compatible avionics:
Boeing AIMS-2 
Teledyne ACMS -916 
Honeywell ACMS -50x 

Current compatible aircraft types:
B737NG (Teledyne -916; 
Honeywell -50x)
B767-300/400 (Teledyne -916)
B777 (Boeing AIMS-2)
B787 (Boeing AIMS-2)
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GTG: Graphical Turbulence Guidance (NOAA)



Data monitoring and products 2

17



Data monitoring and products 3

18



Data monitoring and products 4

19



Data monitoring and products 5

20



Data monitoring and products – IATA Turbulence Aware Platform 1

21



Data monitoring and products – IATA Turbulence Aware Platform 2

22

EDR is calculated using six inputs:
- true airspeed, 
- angle of attack, 
- pitch, 
- pitch rate, 
- roll and vertical velocity, 
- measured eight times per second. 
A detailed report about each data
point, including peak EDR values, is 
then aggregated by a central 
database maintained by IATA, using 
Snowflake Software’s Laminar Data 
private cloud.
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• Air France: 

• Boeing ACMS AIMS-2: B787 and plan to 
migrate B777 DEVG to EDR 

• Delta Airlines: 

• Teledyne ACMS: A321, A330 [work done 
by Delta]

• Qantas: 

• Teledyne ACMS: A330 [work done by 
Quantas/AirDatec/Teledyne]

• EDR implemented on 16 A330-200 and 7 
A330-300 aircraft

• both routine and event EDR and for the 
routine EDR, DEVG is also being calculated.

• Not yet on GTS but available soon.

• Lufthansa: 

• EFBs: A330 and/or B747.

• Project with DWD on WVSS and data 
communications…

• Aer Lingus: 

• EFBs: A320 and/or A330

• Boeing: 

• Airlines may purchase a Technical Transfer 
Package (Boeing/Teledyne)

• Other E-AMDAR Airlines:

• Finnair – airline and NMHS discussions

• Possibly British Airways…
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CONTACT DETAILS

EIG EUMETNET 
European Meteorological Services' Network

www.eumetnet.eu

EIG EUMETNET Secretariat
c/o L’Institut Royal Météorologique de Belgique
Avenue Circulaire 3
B-1180 Brussels, Belgium

Registered Number 0818.801.249 - RPM Bruxelles
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