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A Study on the Precursors of Aviation Turbulence via QAR Data Analysis
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In Gyu Kim* Jo Won Chang**

ABSTRACT

Although continuous passenger injuries and physical damages are repeated due to the
unexpected aviation turbulence encountered during operations, there is still exist the
limitation for preventing recurrence of similar events because the lack of real-time
information and delay in technological developments regarding various operating conditions
and variable weather phenomena. The purpose of this study is to compare and analyze the
meteorological data of the aviation turbulence occurred and actual flight data extracted from
the Quick Access Recorder(QAR) to provide some precursors that the pilot can identify
aviation turbulence early by referring thru the flight instrumentation indications. The case
applied for this study was recent event, a scheduled flight to Narita Airport ftom Korea that
suddenly encountered turbulence during approach. According to the Korea Meteorological
Administration(KMA)'s Weather data, it was observed that the strong amount of vorticity in
the rear area of jet stream, which existed near Mount Fuji at that time. The QAR data
analysis shows significant changes in the aircraft’s parameters such as Pitch and Roll angle,
Static Air Temperature(SAT), and wind speed and direction in tens of seconds to minutes
before encounter the turbulence. If the accumulate reliability of the data in addition and
verification of various parameters with continuous analysis of additional cases, it can be the
precursors for the pilot's effective and pre-emptive action and conservative prevention
measures against aviation turbulence to reduce subsequent passenger injuries in the aviation
operations.

Key Words : Aviation Turbulence(&8 ), Precursors(¥1%& %3), Regional Data Assimilation
and Prediction System(A 9 ¢l =2, Vorticity(2}t %)
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recorder designed to provide quick and easy access

1) Quick Access Recorder(QAR): Airborne flight data
to raw flight data.
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Table 2. QAR Data Analysis

WRTG ALT (N
= SAT SE'::I: ROLL

=] Baro kts
0875 14455 273 OFF 07
0.805 14439 27s -8.8 OFF -2.11
0.965 14419 274 oM -2.64
0.883 14404 276 -9.8|omM -0.7
1.031 14385 276 oM -1.05
o0.965 14367 281 =11|OMN -1.41
0992 14357 279 O 2a1
1.027 14348 277 -12.5|om 1.93
0614 14334 279 oM -1.23
0926 14312 281 -12.5|oM -1.93
0.891 14302 274 oM -1.41
0.906 14286 273 -1z2.8|oN -1.05
o914 14271 2T2 o -1.786
093 14252 271 -1z.8|lomn -1.93
0.949 14237 269 oM -2.29
0.934 14220 269 -12.5|oMN -1.23
0.965 14205 265 oM -0.88
0969 14197 263 -12.5|oM -2.64
0.84 14170 260 oM -4.75
o777 14748 259 -12.3|0ON -4 .57
0809 14120 261 OM -4.39
14008 266 -13.3|oN -0.35
142050 266 oM 5.98
0.969 14018 27s -11.5 | ON 5.45

Table 1. QAR Data Parameter List
T8 =L ol 2
337 HYx | 7|B
*De-identified
25 LR [ AlZE uTC
2 2| %] - WGS-84 Coordinate
Altitude feet ALT(Baro/STND)
Vertical Acceleration g VRTG
Indicated Air Speed kts IAS
Static Air Temp °C SAT
Seat Belt Sign ON/OFF
Roll & Pitch Angle °
Wind Speed/Direction - WIND SPD/DIR
Vertical Speed Indicator| fpm IVV
AP/AT - ON / OFF
Flight Mode - Lateral & Vertical
LHM FXE flotol 2M = H[37H fF
Wi D
BPITCH AT ROLL PITCH
mode mode mode
DIR sSPD FACTOR
-1 255 TE 20 SPEED LA WIS
o 255 TE 20 SPEED LA WIS
o3 257 71 16 SPEED LA WIS
0.4 257 ! 1& SPEED MAN WS
o.6 257 71 16 SPEED L N WIS
o.7 257 71 15 SPEED LA WIS
o8 252 54 18 SPEED LA WSS
0.5 252 54 17 SPEED a0 WIS
O.4 252 54 16 SPEED LA WSS
o.2 252 54 15 SPEED a0 WSS
.1 258 49 7 SPEED LA WS
-0 258 a9 7 SPEED MNAN WIS
-0.2 258 a9 T THR_IDLE MNAN OF DES
o1 258 49 6| THR_IDLE ML OF DES
o.4] 265 45 Q| THR_IDLE AN OP DES
0.5 265 45 O|THR_IDLE MAN QP DES
o8] 265 45 O|THR_IDLE AT QP DES
0.9 265 45 | THR_IDLE P OF DES
1 273 S0 -T|THR_IDLE L AT OF DES
1.1 273 SO -S| THR_IDLE LA OFP DES
1.4 273 S50 -S| THR_IDLE LA OF DES
1.7 273 S50 -4|THR_IDLE IMANS OFP DES
2.2 259 71 12 THR_IDLE I AT OF DES
1.2 259 71 10 THR_IDLE LA OP DES

2) FDAU: Flight Data Acquisition Unit

3) Parameter Construction: ICAO Annex 6, Part 1,
Appendix 9. Table A9-1, A9-3, Parameter Guidance
for Aircraft Data Recording Systems % Sagem jil:¢]
AGS(Analysis Ground Station) Program, Parameters
and Data Frame®l <A
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WIND SPD (kt) vs VRTG (g)

SAT (deg C) vs VRTG (g)
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