
GPN:4910402471

ASC-AOR-15-11-001

231 3 200 11

(02)89127388

(02)89127399

http://www.asc.gov.tw

ISBN 978-986-04-6624-9

9 7 8 9 8 6 0 4 6 6 2 4 9



 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 
 

 
AVIATION SAFETY COUNCIL 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

13
 

 

 

 

 

 

 

13 3 3.1  

 

The sole objective of the investigation of an accident or incident 
shall be the prevention of accidents and incidents. It is not the 
purpose of this activity to apportion blame or liability. 
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103 9 20

ERJ-190 B-16821 1852  

AE 964 /

2 1 3 73 79  

AE 964 Pilot Flying, 

PF Pilot Monitoring, PM

2054 ATIS G 9,000

330 5 / AE964

36 2113:06

2126 26 2,200 FAP(Final Approach Point) AWOS

550

 1,445 HI Automatic Braking 

System, ABS MED FLAPS 5 20

  

1,147

2128

Automated Weather Observation System, AWOS 280

9 / Runway Visual Range, RVR 550 2128:39.6

EGPWS fifty 50 1

Radio Altitude 46.2 50

EGPWS twenty 6.3 4

358.4  



 

II 

50 EGPWS

fifty

0.073 dot 0.315 dot DVDR

36 1,290 1 36

1,620 2

2128:51 36 2,120

2124:16 2127:14 2130:16

6 36 750 550

750  

2128:54 1 N1

Master Caution engine one fail 1

2128:57 2128:58

36 3,230

 

1

36 36

2
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1.1  

103 9 20

ERJ-190 B-16821 1852 1

AE 964 /

2 1 3 73 79  

AE 964 Pilot Flying, 

PF Pilot Monitoring, PM

2054 ATIS G 9,000

330 5 / AE 964

36 2113:06

2126 26 2,200 FAP Final Approach Point AWOS

550
21,445 HI

Automatic Braking System, ABS MED

FLAPS 5 20   

1,147

2128

Automated Weather Observation System, AWOS 280

9 / (Runway Visual Range, RVR) 550 2128:39.6

fifty 50 1

Radio Altitude 46.2 50

                                              
1 UTC+8  
2 QNH1002  



 

2 

twenty 6.3 4

358.4  

50

fifty

0.073 dot 0.315 dot DVDR

3

36 1,290 1 36 1,620

2

2128:51

36 2,120 2124:16

2127:14 2130:16

6 36 750 550

750  

2128:54 1 N1

Master Caution engine one fail 1

2128:57 2128:58

36 3,230

 

1

36 36

2

                                              
3 QAR 2128:48.00 2128:48.50 2  
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1.1-1  
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1.2  

  

1.3  

 

1.4  

 

1.5  

1.5.1  

1.5-1  

1.5-1  

   
   

 49 29 
 99 11  103 1  
  

 
 
 

ERJ-190, B737 F/O 
100 1 20  
105 1 19  

ERJ-190 F/O 
103 5 6  
108 5 5  

 
 

 
103 11 30  

 
104 2 28  

 10,630 27  602 46  
 2,835 13  302 46  

12  748 24  302 46  
90  204 46  209 00  
30  51 12  65 53  
 7  22 15  14 29  
24  3 21  3 21  

 14 48  38 00  



 

5 

1.5.1.1  

B737 F/O ERJ-190  

Multi-Engine, Land Privileges for 

operation of radiotelephone on board an aircraft

Y/M/D English Proficiency: ICAO Level-4 Expiry 

Date 2016/02/05  

87 737-800

99 11 ERJ-190 100 3

ERJ-190 102

10,630 27 103 1 13

Satisfactory  

103 5 1

 

1.5.1.2  

 102 103 1

ERJ-190 8 11

ERJ-190 F/O  

Multi-Engine, Land Privileges for 

operation of radiotelephone on board an aircraft

Y/M/D English Proficiency: ICAO Level-4 Expiry 

Date 2017/02/11  

103 2 5
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1.5.2 72  

…

 

nap

Excellent

Good Fair Poor  

 

1.5.2.1  

9 17  1200 2200 2200  
9 18   
9 19  0800 1715 1815

2300  
9 20  0800 1340 1440

 

 

1.  
2.  
3.  
4.  
5.  
6.  
7.  
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1.5.2.2  

9 17  2400  
9 18  0800 2400  
9 19  0800 2100 2400  
9 20  0800 1100 1340

1440  

 

1.6  

1.6.1  

1.6-1  

1.6-1  

103 9 20  
  

 B-16821 
 ERJ 190-100IGW 

 EMBRAER 
 19000087 
 96 5 7  
 96 5 14  

 Celestia Aviation Trading 25 Limited 
  

 99-1133 
 103-04-074 

 103 4 16  
 104 4 15  
 15,087 9  
 14,852  

 I1 check 
 103 9 17  

 18 35  
 20  
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1.6.2  

1.6-2  

1.6-2   

103 9 20  
  

/  No. 1/  No. 2/  
 CF34-10E5A1 CF34-10E5A1 
 994525 994312 

 98 4 18  97 4 18  
 3000EC I1 check 
 103 9 20 103 9 17  

 7 41  18 35  
 4  20  

 12,560 30  14,003 6  
 11,718  14,002  

1.6.3  

6 1

 

1.6.4  

114,199 97,003

90,169 1.6-2

1.6-3  
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1.6-3 ERJ-190  

1.6-3  

 90,169  
 77,817  

 114,199  
SB 190-00-0009  

 97,817  
 20,000  
 2,701  
 97,003  
 84,617  
 17.5 % MAC 

MAC: Mean Aerodynamic Chord 
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1.7  

1.7.1  

103 9 20 2030

2000

205 80 8 / 1.7-1 2107

2127 1.7-2  

 

 

 

 

 

 

 

 

 

 

 

1.7-1  

2030  

9 20 2110 21 0100 400

200  

 



 

11 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.7-2  

1.7.2  

 

2100 340 7 / 6,000

400 800 1,400 3,000 27

25 1002 — 29.59

H4  

2105 340 7 / 4,000 400

800 1,400 3,000 27 25

                                              
4 H  



 

12 

1002 — 29.60

 

2110 330 6 / 4,000 400

800 1,400 3,000 27 25

1002 — 29.60

A  

2126 290 7 / 1,200 —36

1,000 200 600 1,400

3,000 25 24 1002 —

29.61  

2130 260 8 / 1,200 —36

1,000 200 600 1,400

2,000 25 24 1002 —

29.61 B  

2136 280 8 / 600 —36

800 200 1,000 1,400

25 24 1002 — 29.61

C  

2200 270 7 / 600 —36

1,000 200 1,000 1,400

24 23 1002 — 29.60

21.4 D  

Joint Air Operations Center, JAOC
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1.7.3  

AWOS

1.7-3

2100 2200 1.7-4

1.7-5  

 

 

 

 

 

 

 

 

 

 

 

1.7-3 AWOS  
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1.7-4 AWOS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.7-5 AWOS  
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1.8  

 

1.9  

128.5/130.1 118.75/120.25 MHz

 

1.10  

1.10.1  

/ 10

665 7 3  

18/36 36 3,659 61

36 663 18 653 5

PCN53/R/B/W/T 60.53

1.10-1 1.10-2  

 

 

 

 

                                              
5 PCN53/R/B/W/T PCN / R B

K 60-120MN/m3 K 150 MN/m3 W 1.50MPa
T  

6 3.19   

1.5% C D E F 2% A B
1%  
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1.10-1 / 36  

 

 

1.10-2 /  

 



 

17 

1.10.2  

36 ALSF-1 Approach Lighting System 

with Sequenced Flashing Lights configuration 1  900

2 60 1 1 36

350 Prevision Approach Path 

Indicator, PAPI  

36 

 

 HRLQ High Intensity Runway Light 

/Quartz Cooper Crouse-Hind

2-9 45m

 

AGS-2 Airside Guidance Sign Cooper 

Crouse-Hind

   

1.10.3  

1.10-3  

  

1.10-3  
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5

1.8 1.0 1.5

1.10-4 118

 

  

1.10-4  

1.10.4  

9/21 7 36

36 9

BOSCH DNM120L 9

0.59 0.46 1.10-1 1.10-5

 

 

 

                                              

7 Chia-pei CHOU and Ning LEE, Skid Resistance of Manhole Covers: Current Situation in Taiwan, 
Proceedings of the Eastern Asia Society for Transportation Studies, Vol.8, 2011. : 20ml

300-micron 150-micron 20 10

ASTM E965 ICAO Annex14
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1.10-1 36  

 30 31 32 33 34 35 36 37 38  
36

 433 475 522 559 583 605 629 649 688  

 19.4 20.5 19.8 19.4 21.9 21.2 21.9 23.1 23.1  

 
 0.34 0.77 0.66 0.46 0.65 0.69 0.65 0.65 0.49 0.59 

 0.5 0.6 0.6 0.7 0.5 0.4 0.5 0.3 0.0 0.46 
 
 
 
 
 
 

1.10-5  

1.10.5  

/

ICAO Grip Tester

3 65 / 95 / 1

3 0.24 95 / 0.43

65 /

Notice to Airmen, NOTAM

 

103 7 21 Grip Tester

3

65 / 1 0.68 0.71 2

0.74 0.76 3 0.69 0.72 1.10-2  
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1.10-2 36 3 65 /  

18  1  2  3  36  
 0.68 0.74 0.69  
 0.71 0.76 0.72  

95 / 1 0.61 0.62 2 0.65

0.67 3 0.59 0.64 1.10-3  

1.10-3 36 3 95 /  

18  1  2  3  36  
 0.61 0.65 0.59  
 0.62 0.67 0.64  

2120

WET  

1.11  

1

Digital Voice and Data Recorder, DVDR DVDR-1

DVDR-2 Honeywell 980-6025-001 DVDR-1

DVDR-2 DVDR-00584 DVDR-00823  

1.11.1  

DVDR 2 4

 

DVDR 2006:28.7 2213:15.2 126 46.5

7  

1.11.2  
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DVDR 27 15 22 27 13

59 07-02A 

I FDR 32 DVDR 832

32 07-02A
8 DVDR Quick Access 

Recorder, QAR DVDR Aileron

Positive = Surface Down 9 EMBRAER DVDR 

Baro Setting 1,002 QNH

1.11-1  

1.11-1  

 Pressure 
Altitude 1

Pressure 
Altitude 2

Radio 
Altitude 1

Radio 
Altitude 2 

2127:31 1,445 1,441 1241.0 1220.4 
2127:59 1,147 1,131 714.8 696.2 
2128:17 921 911 421.2 380.8 
2128:25 835 824 300.9 286.5 
2128:29 792 781 240.8 240.5 
2128:40 656 647 46.2 33.5 
2128:41 639 634 32.1 18.9 
2128:44 619 607 6.2 0.8 
2128:47 615 603 -1.4 -4.1 
2128:48 613 599 -2.5 -4.2 

QAR DVDR QAR

QAR Wheel Speed Nose Landing 

Gear WOW 1.11-2  

                                              
8 DVDR PROGRAM: EMBREAR 190, TITLE: Digital Flight Data Recorder Stream Format and 

Correlation Specification Document, REPORT No.:190EBD018, Revision: H QAR PROGRAM: 
EMBREAR 190, TITLE: Quick Access Recorder Database Specification, REPORT No.: 190EBD203, 
Revision: D  

9 EMBRAER DVDR  
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1.11-2 DVDR QAR  

 DVDR QAR 
Wheel Speed 1 Hz 2 Hz 

Nose Landing Gear WOW 0.25 Hz 4 Hz 

DVDR-1 QAR  

  

��1853:16 2 1,947 1,921 AP 
Engaged  

��2128:17 2 921 911 APPROACHING 
MINIMUMS  

��2128:25 2 835 824 MINIMUMS
 

��2128:40 656 Radio Altitude 46.2
31.1 30.0  

 

��2128:40 2 -0.006 ddm -0.006 
ddm 357 Control Wheel Position FMC 1A 5.2 Rudder 
Pedal Position -0.1/-0.1 0  

��2128:47.00 AIR/GROUND Air Ground 1
36 1,290 Control Wheel Position FMC 1A 12.6

Rudder Pedal Position 3.4/4.9 0.2  
��2128:47.25 AIR/GROUND Ground Air  
��2128:48 Control Wheel Position FMC 1A 20.8 Rudder Pedal 

Position 5/3.5 0.9  
��2128:48.50 AIR/GROUND Air Ground 2

36 1,620  
�� QAR 2128:51.00 Nose Landing Gear WOW Air

Ground 36 2,120  
�� 2128:51  
��2128:48 2129:03 1 N1 41.6% 0% 2
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N1 37.5% 22.1% 2128:57 22.0% 22.8%  
�� 1.11-1 1.11-2

 

 

�� 2 2128:48.50 2128:51
2.5 Longitudinal Acceleration -0.16g

AUTOBRAKE LO
-0.12g MED -0.24g  

��2128:52 Engine 1 PS3 46.5 psia 2128:53 27.5 psia  
�� 2128:57 2128:58

36 3,230  
�� 2 355 338

356 Drift Angle 20  
��2129:52 31 / 1 Stowed Transit 2129:55

31 / 1 Transit Stowed
 

 

 

 

 

 

 

 

 

 

1.11-1  



 

24 

 

 

 

 

 

 

 

 

1.11-2  
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1.11-3  

 

FMS

FMS

1.11-3  

1.11.3  

DVDR QAR

Auto callout

QAR  
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DVDR

1.11-4 1.11-5

DVDR-1 DVDR-2 DVDR-1

DVDR-2 DVDR DVDR +7 =ATC  

 
 
 
 
 
 
 
 
 
 
 
 
 

1.11-4  

 

 
 
 
 
 
 
 
 
 
 
 

1.11-5  
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1.12  

1.12.1  

Trimble GeoXH GPS 36

E2 E2 Left 

Outboard, Right Outboard 36

1.12-1

1.12-2  

36 36

1,150 10 36 2,060

36 3,230

1.12-1  

1.12-1  

  36  

1. 1  1,150  

2. 2  1,450  

3.  2,060  

4. R21  2,285  

5.  2,480  

6.  2,625  

7.  2,685  

8.  2,865  

9.  3,220  

                                              
10 AIR/GROUND 36 1,290

140  
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1.12-1  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.12-2  
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1.12.2  

2

1.12-3

1.12-4  

 
 
 
 
 
 
 
 
 
 
 
 
 

1.12-3  
 
 
 
 
 
 
 
 
 
 
 
 
 

1.12-4  
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1.13  

 

1.14  

 

1.15  

 

1.16  

1.16.1  

103 9 21

 

��  

/

1.16-1  

 

 

 

 

 

 

 



 

31 

 

21

 

22

 

 

 

 

 

 

 

 

1.16-1  

��  

Brake Control Module, BCM

Brake Control Valve, BCV

1.16-2  

 

 

 

 

 

 

 

 

 
1.16-2  
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��  

1.16-3  

1.16-3 /  

�� 1 2 3

4

1.16-1  
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1.16-1  

 mm 11 psi  mm  
1  2.6 1.7 1.59 166 32.93 
2  3.77 4.0 4.22 167 54.53 
3  3.32 2.71 3.00 167 18.41 
4  5.59 6.61 5.51 166 52.19 

1.16.2 1  

1.16.2.1  

103 9 21 On Wings ESM 

72-00-00-810-324 Engine flameout ESM 72-00-00-810-321 Compressor stall

 

��  
��PS3  
��  
��  
��  
��  
��  
��  
��N1  N2  

Full 

Authority Digital Engine Control, FADEC

IHI

 

1.16.2.2  

                                              
11 0 1/8  
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DVDR 1
 

Most probable cause for the LHE flame-out was water ingestion from the aircraft 
nose gear when the aircraft had a -20 deg heading.

20  

��There were no control system electrical or mechanical faults prior to the 
event or after the event  

��There were no engine turbo machinery issues prior to the flameout event
 

��No mechanical issues identified after the event  
��Based on analysis of the available data and post event engine inspections, the 

engine is deemed serviceable by the GE Engine Service Manual.
GE

 
��There are no Engineering tests required at this point in time

 
��The FADEC system software commanded fuel off per design intent FADEC

 
��Aircraft WOW=TRUE for more than 2 seconds 2

 
��Aircraft wheel speed <60 kts 60  
��Engine was sub-idle  
��Scenario was confirmed by GE Aviation Control System analytical simulation 

of the event GE
 

1.17  

 

1.18  

1.18.1  

1.18.1.1  
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101 7 25 3 4

- ERJ-190

750  

1.18.1.2 ERJ-190  

EMBRAER 17 Standard Operating Procedures 

Manual SOPM 103 7 2  

SOPM 3-5-10  Pilots should use the autopilot as much 

as possible, allowing effective monitoring of the flight. It is recommended the 

engagement of the autopilot after first vertical mode is engaged and disengagement at 

traffic pattern altitude for a visual approach or at MDA/DA/DH during an instrument 

approach12 

MDA/DA/DH  

3 3-40  PROCEDURES 

AND TECHNIQUES 3-40 LANDING  

… Plan to touchdown at the runway touchdown zone,…. Monitor the final 

approach path using all reference available. Do not allow the airplane to float in 

ground effect, which unnecessarily increases the landing distance………  

…

 

LANDING ON WET, SLIPPERY OR CONTAMINATED 

 

                                              
12  
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RUNWAYS Hydroplaning always occurs to some degree when operating on 

fluid contaminated runway… Conduct a positive landing to ensure initial wheel 

spin-up and initiate firm ground contact upon touchdown. Such technique avoids 

hydroplaning…...  

… 

1.18.1.3  

20 Flight Operations Manual FOM 103

8 1 11  

5.6.6.5 Autopilot Use during Approach : Pilots should not 

necessarily disconnect the autopilot when visual conditions are established on an ILS 

approach. Unless unfavorable factors exist, continued use of the autopilot may aid 

pilots in achieving stabilized approach and reliable touchdown performance to 

improve landing safety in adverse flight conditions. Examples may include poor 

visibility, low clouds, fatigue, and night approaches. For ERJ-190: the autopilot shall 

be disengaged prior to the minimum use height.  

ILS

Minimum use height  

6.9.8 Stable Approach Criteria A stable approach 

is defined as: Aircraft in landing configuration (as per respective AOM); and Maintain 

on target approach speed: VREF ~ target speed + 5 with engines spooled up (target 

speed = VAP = VREF + 1/2 steady wind + gust factor); and Maximum sink rate of 

1200 FPM; and Engines “spooled up”; and For a precision instrument approach, less 
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than 1 dot deflection on localizer and glide slope until visual glide path reference can 

be maintained (VASI, PAPI, etc.)  

AOM

VREF ~ target speed + 5 with engines spooled up (target speed = 

VAP = VREF + 1/2 steady wind + gust factor) 1200 FPM

1 dot  

1.18.1.4 ERJ-190  

15 ERJ-190 ERJ-190 Mandarin Airlines Aircraft 

Operating Manual AOM 103 8 1  

2.30/2 CFIT/ALAR/RWY EXCURSION 

AVOIDANCE CHECKLIST : The primary causes of CFIT and ALAR are: 1. 

Failure to execute a missed approach has been a major factor. 2. Lack of position 

awareness. 3. Aircraft handling. 4. Poor judgment or airmanship. 5. Deliberate 

procedure violation. 6. Windshear / upset / turbulence. 7. CRM failure(crosscheck / 

coordination)  

 

CORRECTIVE ACTIONS : Flight crewmembers can significantly 

reduce errors resulting from threats and risks of CFIT and ALAR by taking the 

following actions: 1. Thorough approach briefing and review ALAR risk factors. 2. 

Confirm FMC programming to ensure proper NAV aid set up and required altitude and 

speed restrictions have been included. 3. Strictly comply with published stable 

approach criteria. 4. Closely monitor “raw data” during approach. 5. Review 
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locations of terrain, and highest terrain around the airport. 6. Use of Radio Altimeter 

for terrain awareness. 7. Promptly execute a missed approach when a. An approach is 

unstable, b. When required visual references have not been sighted at minimums, c. 

Loss of visual references after minimums but before landing rollout.  

ALAR … …

Minimum minimum

  

SAFE LANDING GUIDELINES The risk of an 

approach and landing accident is increased if any of the following guidelines is not 

met. If more than one guidelines is not met, the overall risk is greatly increased … 

Touchdown on runway centerline at the touchdown aim point 2.  

…

 

3-12 CHAPTER 3-12: CROSS WIND 

LANDING CRAB / SIDESLIP METHODS : 

- De-Crab: On final approach the crab is accomplished. Just prior to 

touchdown, while flaring, downwind rudder is applied to align the airplane with the 

runway centerline simultaneously with aileron control into the wind (to keep the wings 

level). Both main landing gears touchdown simultaneously.   

… 

3-13  CHAPTER 3-13: LANDING / 
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MISCELLANEOUS BOUNCED LANDING RECOVERY : 

… If only a shallow bounce (skip) occurs, thrust need not be increased. ... If a 

hard, high bounce occurs and excessive runway is used, a go-around is mandatory . 

 

3-19 APPROACH BRIEFING It is recommended to 

perform the approach briefing before the start of descent. – The items to be covered are: 

inoperative airplane components, weather at destination/alternate airports, fuel 

status/delays, runway conditions, low visibility procedures, terrain/MSA, descent 

profile and missed approach procedures... If the destination airport runway is reported 

to be slippery or contaminated, it is necessary to discuss the outcome on the landing 

distance during the approach briefing.  

… …

… …

 

5-19-28 LANDING ON WET OR SLIPPERY 

RUNWAYS : 

Conduct a positive landing to ensure initial wheel spin-up and initiate firm 

ground contact upon touchdown, achieving wheel loads as quickly as possible. Such 

technique avoids hydroplaning on wet runways and reduces the strength of any ice 

bond that might have been possibly formed on brake and wheel assemblies during 

flight.  

… 
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The factors that influence the occurrence of hydroplaning are high speed, 

standing water and poor runway macrotexture.…  Immediately after touchdown, 

check the ground spoiler automatic deployment when thrust levers are reduced to 

IDLE. Lower nose wheel immediately to the runway. It will decrease lift and will 

increase main gear loading.  Apply thrust reversers judiciously to observe how the 

airplane responds before full reverse is used.  

…

 

1.18.1.5 ERJ-190  

ERJ -190 10 Aircraft Flight Manual AFM 94

9 2  

2-56 AUTOPILOT   

- Minimum Engagement Height ..................................................................... 400 ft  

- Minimum Use Height .................................................................................... 50 ft. 

1.18.1.6 AIP  /  
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1.18-1 AIP  
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1.18.2  

1.18.2.1  

ATIS

9,000

20,000

6,000

 

ATIS 15 290~340/ 5

1,000

300 400

200 50

RA 50 40 30 RA

20 10  
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High SOP

Low Medium

RA10 RA

1

1

Centerline

 

50

RA 20

Reject Landing  

1.18.2.2  

AE 964 ATIS

1,000

Approach Light Ahead , Continue 500 

Runway Ahead

50
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Centerline

Centerline

Engine 1 Fail

 

50

10 RA

20

approach minimum Runway ahead

 

1.18.2.3  

W2413 1800 1900

1800 1900

1930

7

10 2000 45-60dBz

2030

50 2110 0100

2105 2206  

1.18.2.4  

                                              
13 12-24  
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W24 10

2030 2105

2110 2121

2126

JAOC

GCA  

1.18.2.5  

UHF

GCA 118.75 120.25 MHz

GCA

 

4 5

4  

AE 964

follow me

AE 964

runway condition wet

AE 964  

AE 964 2133
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AE 964

follow me

5

AE 964

follow me follow me

5 follow 

me 5

 

3 23  

AWOS AWOS RVR

RVR

AWOS AWOS AWOS RVR

AWOS RVR  

3

 

1.18.2.6  

ATIS

ATIS
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2113 ATIS  
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2.1  

72

 

2.2  

2.2.1  

 3-4 FOM 5.5.5.2 -

750 FOM 5.5.5.4 

FAP 1.18-1 

AIP FAP 2,200  

2126:28 FAP 2,200 AWOS 550

 

FOM14 1,500

1,000

 

DVDR

                                              
14 FOM 6.9.8  



 

50 

Stable Approach Criteria  

2.2.2  

DVDR 50 50

fifty

0.073 

dot 0.315 dot  

1.11-3 

14.4  

2.2.2.1  

AOM 15 SOPM

 

6.9.9 Operation 

below DA or MDA

 

1.7-4 AWOS 1.7-5 AWOS

3 2125 2129 1 1

1  

                                              
15 AOM  
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2.2-1 AWOS  

 1  1 /  1
2125 255 11 1.6 
2126 271 9 1.6 
2127 248 4 1.2 
2128 281 9 0.6 
2129 291 6 0.6 

2127:59.2 runway in sight 730

200 50

RA 50

 

2126 290 7 / 1,200 36 Runway 

Visual Range, RVR 1,000

RA 50 2128 RVR 550

ILS CAT I 2124:16

2127:14 2130:16

6 36 750 550 750

3,000 RA

50 550

 

2.2.2.2  

AOM 3-12 Sideslip
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330 6 /

2128 280 9 /

9 / 3 3-12 :

25 / FDR

AWOS

MFD

 

36

2.2-1

 

DVDR

20 7

DVDR

1280
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2.2-1 FSF ALAR briefing note 8.7  

 2.2.2.3  

SOPM

MDA/DA/DH 

AIP 36 ILS

DH 200 SOPM
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FOM16 ILS

Minimum 

use height AOM Height

50 17  

2,000

2128:40

50 DVDR

46.2 AFM 50  

DVDR FIFTY TWENTY

FORTY THIRTY 50

 

2127:13.2

330 6 /

2128:25 minimums

15

2128:47 22 DVDR 2128

AWOS 1

 

                                              
16 FOM5.6.6.3 5.6.6.5 Autopilot Use during Approach  
17 AOM AFM  
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50

autopilot 50

 

SOPM

MDA/DA/DH 

 

2.2.2.4  

AOM 3-40 PROCEDURES AND TECHNIQUES 

3-40 LANDING

AOM  

20 10

22

2 3 FSF ALAR briefing note 

:

5  

DVDR

5.6 G 0.984883

14.4 5.4 G 1.176

3.2 17.6

 

129 / 85,500 Vref=125 /  



 

56 

2  

 

SOPM 3

 

DVDR DVDR

G

0.984 1.176 330

5.5

Touch Down Zone, TDZ

14

3.2 18  

61 30.5

12.5 ERJ-190

6.0 9.5
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��

  

��

 

�� 50

 

��

2  

2.2.2.5  

 

ATIS G

FOM 6.9.2.1

FOM
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1,445 2127:23.3

High

2128:25 minimums 758

Flight 

Visibility  

MFD

 

DVDR

 

2.2.3  

3

0.59mm
18

1.11 2128:47 1

36 1,290 2128:48.50 2

36 1,620 2128:51.00

2128:48.50 2128:51 2.5

 

                                              
18 NASA TN-D4406 
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a. 167psi

100 / DVDR 2.5 126 /

116 /  

b. 

DVDR 2.5

-0.16g LO MED

LO AOM 2

2.5

DVDR 3~4

LO MED  

c. QAR

2128:48.50 2 2128:52.5 4

90~100

 

d. 

 

e. 1

2.2 2 3 4 4.5
19 20

                                              
19 NASA TN D-2770 AN INVESTIGATION OF THE INFLUENCE OF AIRCRAFT TIRE-TREAD WEAR ON 

WET-RUNWAY BRAKING page 6. “As tread wear passed the 80-percent-worn condition, however, braking 
effectiveness dropped markedly. These results indicate that aircraft tires should be replaced before the tread is 
worn completely smooth if safety requirements are not to be compromised.” 

20 NASA TN-D2056 
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2128:48.50 2128:51

5-6 2.4.1

 

2.3  

2.3.1 METAR/SPECI ATIS  

JAOC

GCA  

JAOC

2045 2105 2126 SPECI

2126 SPECI

 

AWOS RVR

AWOS QNH

 

2030



 

61 

ATIS 2052

 

ATIS

ATIS

 

2.3.2 AWOS  

AWOS 100 6

3 2 2 2

2 2 1

 

50 AWOS

AWOS

 

2.3.3  

2-8-2  

a.  

1. 1,500  

2.  
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b. 600 

 

c. a. b.

 

3-10-2  

a.  

1.  

2.  

3.  

4.  

5.  10 

 

b.  

1.  

2.  

3.  

4.  

5.  

2100

9,000 2052 2100

6,000 2105 4,000 2110 2026
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1,200 1,000 21  

2124:16 1002

2127:14 330 6 /  

AWOS RVR  

2.3-1 AWOS 1

2130:16 36 750

550 750

 

2.3-1 AWOS 36  

Time 2120 2121 2122 2123 2124 2125 2126 2127 2128 2129 2130

RVR ABV 
2000 

1600 1400 1200 750 650 550 550 550 600 750 

3-3-1  

 

e. 

DAMP, WET, STANDING WATER 

 

2124:30 runway 

condition wet

 

                                              
21 1500 10

1  
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ATIS

 

2.4  

2.4.1  

DANTE

2.4-1

5-6 2.4-2  

 

 

 

 

 

 

2.4-1  

3.19

1.5%

C D E F 2% A B

1%  

1.0-1.5
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0.5

3  

 

 

 

 

 

 

 

 

 

2.4-2  

2.4.2  

5

1.8 1.0 1.5

118  

 

2.4.3  

5.3.9.10

2 2-9 2-10 2-9 45

2-10 60 60

45
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5.3.12.2  I

50m  

14 5.3.12.2  Recommendation.— 

Runway centre line lights should be provided on a precision approach runway 

category I, particularly when the runway is used by aircraft with high landing speeds 

or where the width between the runway edge lights is greater than 50 m. 

36 I

61 50

14
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3.1  

1. 

1.7.1 1.7.2 1.10.2 2.2.2.1  

2. 50

1.11.2 2.2.2.3  
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3. 

1.11.2 2.2.2 2.2.2.2  

4. 

2

1.11.2 2.2.2.3  

3.2  

1. 

1.9 1.11

2.2.2.5  

2. 3,000

1.18.2.1 2.2.2.1  

3. 

EMBRAER SOPM

MDA/DA/DH 

1.18.1 2.2.2.3   

4. 0.5 1.0-1.5

1.10.4 2.2.3 2.4.1  

5. 

118 1.10.2 2.4.2  

6. 36 1.18.2.5

2.2.1 2.3.3  
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7. runway condition wet

1.10.5 2.3.3  

8. 2045 2105 2126 SPECI

ATIS 1.18.2.5 2.3.1  

9. 

ATIS

ATIS

1.18.2.3 1.18.2.4 2.3.1

2.3.3  

3.3  

1. 

1.5.1 1.5.2 2.1  

2. AWOS

1.7.2 1.7.3 2.3.2  

3. 1.10.4 1.10.5 1.11 2.2.3  

4. 

1.10.2 1.10.5  

5. 60 45

14

1.10.2 2.4.3  

6. 36 I 60

14

1.10.2 2.4.3  
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7. 6 1

1.6.3 1.16  

8. 

1.6 1.16  

9. 103 9 21 On Wings ESM 

72-00-00-810-324 Engine flameout ESM 72-00-00-810-321 Compressor stall

1.16.2.1  

10.GE 1 FADEC

1 FADEC IHI

1.16.2.2  

11. GE DVDR 1

20

1.16.2.2  

12.DVDR Aileron

Positive = Surface Down EMBRAER DVDR 

1.11.2  
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4.1

4.2

 

4.1  

4.1.1  

1. 

Scenario-Based Training

ASC-ASR-15-11-001  

2. 

ASC-ASR-15-11-002  

3. 

ASC-ASR-15-11-003  

4.1.2  

1. 

Scenario-Based Training

ASC-ASR-15-11-004  

2. 

ASC-ASR-15-11-005  

3. 

ASC-ASR-15-11-006  

4. 
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ASC-ASR-15-11-007  

5. 

ASC-ASR-15-11-008  

6. 

ASC-ASR-15-11-009  

7. 

ASC-ASR-15-11-010  

4.1.3  

1. 

ASC-ASR-15-11-011  

2. ATIS

ASC-ASR-15-11-012  

3. AWOS

ASC-ASR-15-11-013  

4. 

ASC-ASR-15-11-014  

5. 

ASC-ASR-15-11-015  

6. 

ASC-ASR-15-11-016  

7. 

ASC-ASR-15-11-017  

4.2 /  
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��

 

1. / REJECTED LANDING

LESS THAN 50FT  

��  

1. 9 21

10%

IP CP Safety of 

Runway Operations Judgment and Decision Making 

thunderstorm over head /

Preventing runway excursion  Landing on slipping runways 

6-8

  

 

��

 

1. 104 7 16 2-8-2 

3-10-2 3-3-1 

 

2. 104 7 16
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3.  

�� ATIS  

1. 104 5 13

427 

ATIS ATIS 

 

�� AWOS  

1. 104 5 27

AWOS

 

��  

1.  

��

 

1. 105

 

��  

1. 105

 

��  

1.  
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1.  
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2.  
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3. JAOC  

 

 

 

 

 

 

 

 

 

4.  
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APP1  

APP2  

AE964 : AE964  

 

TIME COM. CONTENTS 

2054:46 AE964 
taipei control good evening mandarin niner six four descending 
flight level two three five for flight level two two zero heading two 
three zero 

2054:55 APP1 mandarin niner six four taipei approach roger maintain flight level 
two two zero expect runway three six 

2055:01 AE964 okay maintain flight level two two zero expect runway three six 
mandarin niner six four 

2056:24 APP1 mandarin niner six four descend and maintain flight level two zero 
zero and report weather cleared 

2056:29 AE964 okay descend and maintain flight level two zero zero and call you 
when cleared mandarin niner six four 

2057:09 AE964 taipei approach mandarin niner six four cleared off weather 

2057:13 APP1 mandarin niner six four roger proceed direct to fatan 

2057:17 AE964 proceed direct fatan mandarin niner six four 

2058:42 APP1 
mandarin niner six four traffic at one o’clock eight mile north east 
bound boeing seven three seven one one thousand to flight level one 
nier zero 

2058:53 AE964 okay looking out mandarin niner six four 

2059:56 APP1 
mandarin niner six four descend and maintain flight 
level one three zero 

2100:01 AE964 descend maintain flight level one three zero mandarin niner six four

2103:16 APP1 mandarin niner six four descend and maintain one one thousand 
taipei q n h one zero zero zero 
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2103:22 AE964 descend maintain one one thousand one zero zero zero mandarin 
niner six four 

2104:28 APP1 mandarin niner six four descend and maintain one zero thousand 

2104:32 AE964 descend maintain one zero thousand mandarin niner six four 

2105:32 APP1 mandarin niner six four due to taichung runway inspection reduced 
speed two two zero knots or less 

2105:37 AE964 two two zero knots or less mandarin niner six four 

2107:00 AE964 taipei approach mandarin niner six four request heading two three 
zero 

2107:06 APP1 mandarin niner six four heading two three zero approved 

2107:09 AE964 heading two three zero mandarin niner six four 

2108:32 AE964 taipei approach mandarin niner six four request heading two four 
zero due to weather 

2108:41 APP1 mandarin niner six four heading two four zero approved 

2108:42 AE964 heading two four zero mandarin niner six four 

2108:54 APP1 mandarin niner six four descend and maintain eight thousand 

2108:57 AE964 descend maintain eight thousand mandarin niner six four 

2110:27 APP1 mandarin niner six four contact taipei approach one three zero 
decimal one good day 

2110:34 AE964 contact taipei approach one three zero one mandarin niner six four 
good night 

2110:42 AE964 
good evening taipei approach mandarin niner six four descend er 
approach eight thousand speed two one zero and we have 
information golf 

2110:52 APP2 mandarin niner six four taipei approach runway three six 
information hotel now current descend and maintain six thousand 

2111:01 AE964 descend maintain six thousand hotel mandarin niner six four and 
runway three six 

2111:58 AE964 taipei approach mandarin niner six four request heading one six zero

2112:02 APP2 mandarin niner six four heading one six zero approved 
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2112:06 AE964 heading one six zero mandarin niner six four 

2113:06 APP2 mandarin niner six four now thunderstorm overhead 

2113: 11 AE964 okay roger stand by mandarin niner six four 

2113:46 AE964 taipei approach mandarin niner six four request heading one seven 
zero and we will call you intention 

2113:52 APP2 mandarin niner six four roger heading one seven zero approved 

2113:57 AE964 okay heading one seven zero mandarin niner six four 

2117:47 AE964 taipei approach mandarin niner six four request radar vector for the 
approach 

2117:51 APP2 mandarin niner six four turn right heading two three zero 

2117:58 AE964 turn right heading two three zero mandarin niner six four 

2118:10 AE964 er niner six er mandarin niner six four heading two zero zero 
initially 

2118:15 APP2 mandarin niner six four heading two zero zero approved 

2118:19 AE964 heading two zero zero mandarin niner six four 

2118:26 AE964 er request descend mandarin niner six four 

2118:29 APP2 mandarin niner six four due to high terrain stand by 

2118:33 AE964 okay stand by mandarin niner six four 

2120:33 APP2 mandarin niner six four descend and maintain four thousand five 
hundred 

2120:29 AE964 descend maintain four thousand five hundred mandarin niner six 
four and we cleared off weather 

2120:44 APP2 mandarin niner six four roger expect maintain present heading radar 
vector to final 

2120:51 AE964 okay er expect er maintain present heading radar vector to final 
mandarin niner six four 

2122:11 APP2 
mandarin mandarin niner six four one seven mile from airport turn 
right heading three three zero descent and maintain three thousand 
six hundred until established on the localizer cleared i l s runway 
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three six approach 

2122:26 AE964 
turn right heading three three zero descent maintain three thousand 
six hundred meters and until established and cleared i l s runway 
three six approach mandarin mandarin niner six four 

2123:41 AE964 taipei approach mandarin niner six four established 

2123:44 APP2 mandarin niner six four stand by 

2123:46 AE964 stand by mandarin niner six four 

2124:01 APP2 mandarin niner six four contact tower one one eight decimal seven 
five good night 

2124:05 AE964 tower one one eight seven five  
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LC  

GC  

AE964 : AE964  

 

TIME COM. CONTENTS 

2124:16 AE964 tower  mandarin niner six four one two d m e 

2124:20 LC mandarin niner six four runway three six 

2124:24 LC mandarin niner six four runway three six q n h one zero zero two 
report three d m e 

2124:26 AE964 q n h one zero zero two runway three six report three d m e 
mandarin niner six four 

2127:11 AE964 mandarin niner six four three miles 

2127:14 LC 
mandarin niner six four wind three three zero degrees six knots 

cleared to land 

2127:17 AE964 runway three six cleared to land mandarin niner six four 

2130:14 LC tower not insight report vacated runway 

2130:16 AE964 report you vacated mandarin niner six four 

2130:24 AE964 964 

2130:27 LC 964  

2130:29 AE964   

2130:39 LC 126.2 
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2130:43 AE964 okay 126.2  

2130:54 LC 964  

2131:02 LC 121.5 MHz  c c k g  c c k g  
964 118.75 

2131:18 LC 964  

2131:40 AE964 964  

2131:42 LC 964  
118. 75 120.25 

2131:48 AE964 okay     36 
  

2132:03 LC confirm 36  

2132:03 AE964  

2133:13 LC 964  

2133:14 AE964 964 

2133:16 LC  

2133:18 AE964  w  

2133:21 LC 964 120.25  

2133:24 AE964  120.25  964 

2133:33 AE964 964 w 

2133:36 GC 964   
 

2133:54 AE964 1000 2000  

2133:59 GC 1000 2000     
 

2134:05 AE964   964 
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2143:42 AE964 964 

2143:44 LC 964  

2143:45 AE964    

2143:50 LC  follow me   

2143:56 AE964 okay   
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RDO : Radio transmission from occurrence aircraft 

CAM : Cockpit area microphone voice or sound source 

 RDO, CAM -1 : Voice identified as captain 

 RDO, CAM -2 : Voice identified as first officer 

APP : Taipei approach 

TWR : RCMQ Tower 

… : Unintelligible  

  : Remarks or translation 

* : Communication not related to operation / expletive words 

  

hh22 mm ss Source Context 

20 06 28.7  CVR  

  

2041:18.1 ~ 2041:59.9 
 

2042:04.4 ~ 2044:23.8 

approach 

review visibility 

miss 

approach 

glideslope

                                              
22 DVDR  
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taxi checked 

landing weight autobrake 

low go around

 

2044:28.3 ~ 2044:45.0 

2045:24.6 ~ 2045:49.6 ATIS foxtrot 

2045:50.5 ~ 2046:39.8 autobrake low

 

2046:42.5 ~ 2047:40.5  

2047:42.3 ~ 2048:16.2 
 

 

21 24 00.9 APP 

mandarin niner six four contact 

tower one one eight decimal seven 

five good night 

21 24 05.3 RDO-2 
tower one one eight seven five 

mandarin niner six four  

21 24 14.7 RDO-2 
c-c-k tower mandarin niner 

six four one two d-m-e  

21 24 19.8 TWR 
mandarin niner six four runway 

three six 

21 24 23.6 RDO-2 
runway three six mandarin niner 

six four 
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21 24 25.8 TWR 

mandarin niner six four runway 

three six q-n-h one zero zero two 

report three d-m-e  

21 24 30.2 RDO-2 

q-n-h one zero zero two runway 

three six report three d-m-e 

mandarin niner six four 

21 24 36.7 CAM-2 
glide slope captured miss 

approach five thousand check 

21 24 38.3 CAM-1 miss approach five thousand check

21 24 46.4 CAM-1 
    

21 24 53.9 CAM-2  okay  

21 24 
56.0 CAM-1 

    

 

21 25 08.7 CAM-1 continue approach 

21 25 10.0 CAM-2 continue approach 

21 25 31.1 CAM-1   

21 25 33.1 CAM-2     

21 25 
36.7 CAM-1 

    

 

21 25 48.8 CAM-1 gear down and flap three 

21 25 50.9 CAM-2 speed check gear down flap three 

21 25 54.1 CAM-1 speed one six zero  
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21 25 55.3 CAM-2 one six zero  

21 25 56.5 CAM-1 set  

21 25 57.2 CAM-2 check 

21 25 59.4 CAM-1  light  

21 26 03.9 CAM-2  approach light  

21 26 07.5 CAM-1  

21 26 10.8 CAM-2  

21 26 19.9 CAM-1  

21 26 21.2 CAM-2  

21 26 21.3 CAM-1 flaps five 

21 26 22.3 CAM-2 speed check flaps five 

21 26 23.4 CAM  

21 26 31.8 CAM-1 one three zero 

21 26 33.6 CAM-2 check 

21 26 34.2 CAM-1 set 

21 26 35.6 CAM-1  

21 26 36.9 CAM-2  

21 26 38.3 CAM-1 final checklist 

21 26 41.1 CAM-2 final landing gear 

21 26 42.2 CAM-1 down three green 

21 26 42.9 CAM-2 down three green 
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21 26 43.6 CAM-2 flap 

21 26 44.4 CAM-1 five set 

21 26 45.1 CAM-2 five set final checklist complete 

21 26 47.2 CAM-1 down draft down 

21 26 50.0 CAM-2 continue approach  

21 26 51.9 CAM-1 yeah continue approach 

21 26 52.6 CAM-2 report three 

21 26 56.2 CAM-1  

21 27 05.1 CAM-1 down draft 

21 27 
09.5 RDO-2 

c-c-k tower mandarin niner six 

four tree miles 

21 27 

13.2 TWR 

mandarin niner six four wind three 

tree zero degree six knots cleared 

to land 

21 27 17.6 RDO-2 
runway three six cleared to land 

mandarin niner six four 

21 27 
18.9 CAM-2 

okay one thousand approach light 

ahead 

21 27 22.1 CAM-1 continue 

21 27 23.0 CAM-2   

21 27 23.3 CAM-1 wiper high 

21 27 28.4 CAM-1 wiper high 
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21 27 30.2 CAM-1  

21 27 30.3 CAM-2 wiper high 

21 27 30.9 CAM  

21 27 46.2 CAM-1 cleared to land  

21 27 47.3 CAM-2 cleared to land 

21 27 55.3 CAM-2 okay 

21 27 59.2 CAM-2 runway in sight 

21 28 03.0 CAM-1 negative  

21 28 05.0 CAM-2  

21 28 05.7 CAM-1  

21 28 17.0 CAM approaching minimums 

21 28 24.7 CAM minimums 

21 28 28.8 CAM-1  * 

21 28 29.7 CAM-2  

21 28 32.2 CAM two hundred 

21 28 39.6 CAM fifty 

21 28 40.5 CAM autopilot autopilot 

21 28 43.9 CAM twenty 

21 28 50.1 CAM-2 centerline centerline 

21 28 50.4 CAM  

21 28 51.4 CAM-2  
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21 28 52.1 CAM  

21 28 52.4 CAM  

21 28 52.5 CAM-1 * 

21 28 54.4 CAM  

21 28 55.7 CAM-2 centerline 

21 28 57.1 CAM master caution  

21 29 00.2 CAM-1 *  

21 29 01.0 CAM-2 engine one fail 

21 29 01.8 CAM-1 * 

21 29 04.0 CAM-2 centerline 

21 29 05.1 CAM-1 * 

21 29 06.7 CAM-2 fifty 

21 29 10.8 CAM-1 reverse 

21 29 11.2 CAM autobrake 

21 29 14.8 CAM-1 shutdown  *  

21 29 18.5 CAM-2  

21 29 21.0 CAM-1  *  

21 29 29.3 CAM-1   

21 29 36.2 CAM-1 start stop selector  

21 29 37.9 CAM-2  

21 29 38.2 CAM-1 a-p-u start 



 

94 

21 29 43.3 CAM-1 one engine  

21 29 46.1 CAM-2 a-p-u start 

21 29 53.4 CAM-1  

21 30 00.9 CAM-1   

21 30 03.0 CAM-2    

21 30 09.2 CAM-2 uh thirty 

21 30 12.3 TWR 
mandarin niner six four tower not

insight report vacated runway 

21 30 
16.4 RDO-2 

okay call you when vacate 

mandarin niner six four 

21 30 23.6 RDO-1  

21 30 26.5 TWR  

21 30 28.5 RDO-1 

  

  

 

21 30 38.7 TWR    

21 30 42.8 RDO-1 okay  

21 30 45.6 CAM-2    

21 30 53.9 CAM-1  

21 30 55.6 RDO-1  

21 31 03.6 RDO-1  

21 31 12.2 RDO-1  
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21 31 13.8 CAM-2 end of runway  

21 31 14.8 CAM-1  

21 31 17.4 CAM-2  

21 31 18.4 CAM-1   

21 31 20.1 CAM-2   

21 31 37.7 CAM-1  

21 31 38.3 RDO-1  

21 31 40.7 TWR  

 

21 31 47.8 RDO-1 

okay  

    

    

 

21 31 03.2 TWR confirm   

21 31 06.6 RDO-1   

21 31 08.7 TWR 
 

 

22 13 15.2  CVR  
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 36

RVR

2126:28L 2125 L 650M MDA FOM 

5.5.5.2 750M FOM5.5.5.4

36

RVR ” ”  

 3.3 3 ” ”

FDR 2128:47 L

10 1328:57L

”

” 
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