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ABSTRCT

This paper is outlined into four parts. The first part involves
the collection of both international and domestic flight safety
statistical data, incident reports, case study analysis reports, and
flight problem modeling. Our research develops a new model,
called “Combined effects of Flight Disaster Factors” that is a
reasonable way to determine the cause of an aircraft accident or
incident. The second part consists of a review of the current
civil aviation environment in Taiwan. This also involves an
investigating of the relationship between reported abnormal
occurrences and annual flight safety incidents and accidents,
including taking into consideration of the roles and
responsibilities of flight safety programs. The third part
formulates flight safety enhancing strategies for the Civil
Aeronautics Administration (CAA) and the airlines industry.
The majority of our information is obtained from the CAA White
Paper and other articles presented at aviation symposiums,
conferences and related meetings, the objective is to determine
if proposed safety improvements and enhancements have
shown a positive trend or direction in flight safety. The final part
integrates our findings from previous parts. To show the
realistic flight safety situation of each flight, the “Flight Safety



Dangerous M curve “ is developed. Finally, this study proposes
several flight safety enhancing strategies for
Civil Aviation Authorities and Airlines.
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1.1. 1995
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1.3.16 Hight Operations Risk Anaysis

System(FORAYS) and Flight Operation Qudity
Assurance(FOQA) - 6



FORAS(Hight Operations Risk Andyss System)
FOQA (Flight Operation Qudity Assurance)

FORAS
(CHT) (Landing accident and incidents) (In
flight injuries due to turbulence) (Runway incurson)
(Loss of contral )

( AHP and Fuzzy rule base models)
(Risk Attribute)

(FOQA) (FDIS-Hight
data informetion system)
(SOP)

1317 CIFIT-Controlled Hight into Terrain / ALAR-Approach and Landing
Accident Reduction 7

(CFIT) (ALAR)



1.3.1.8 CRM LOFT Traning for Hight Crews g
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2.1 2.2
25,848 / 346,696 / 13.4
21 22 76
76 2.2
2.1 76 17 10 0.59
76 13 17 1.308 13
17 2.22
2.1 60
60.11.21 25
64.07.31 Viscount |28 47
67.08.13 CESSNA |1 5
68.09.11 B707 6
69.02.27 B707 5 37
70.08.22 B737 110
72.09.28 BN-2A 11
72.10.09 BN-2A 0 2
74.02.19 B747SP 2 41000 9000
75.02.16 B737 13
77.01.19 BN-2 10 1
78.04.11 DO-228
78.06.27 CESSNA (11 1
78.10.26 B737 54
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80.12.29 B747-20 |5 0 0
0
81.04.10 BN-2A 2 3 5
20
82.02.28 DO-228 |6 0 0
82.10.25 MD-82 0 9 0
82.11.04 B747-40 | O 10 0
9B
83.04.26 A300-60 | 264 | 7 0
OR
84.01.30 ATR72 | 4 0 0
85.04.05 DO-228 5 0 1 GPS
86.08.10 DO-228 | 16 0 0
87.02.16 A30060 | 203 | O 0
OR 300
87.03.18 SAAB-3 | 13 0 0
40
88.08.22 MD-11 2 1212 0
88.08.24 MD-90 1 27 0
2.2. 79
79.03.08 UH-12E (O 0
80.03.28 UH-12E |1 0
83.09.15 UH-12E (O 0




83.12.02 R-22 0o |0
84.02.27 BELL-20 0o |0

6
84.05.12 H-300 0o |0
86.07.04 SA-350 0 |0
87.03.02 BELL-41 0 |0

2
83.04.21 BK-117 0o |0
83.11.29 UH-12 1 |0
89.05.08 BELL-43 0o |0

0

76
2.1
1998
, , 1997
550 519 7.1%, ,
15.1%
1994
: 800 , 202 6 1600
: ( ),
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2.2.

2.3 86 6 88 4
87 2 18
51.78% 59.45%
24 86 6 88 4
38.8%
2.3
% % % % % % % % %

%

1997/ 06 7162 | 1,760,338 | 77.78 | 7629 | 6546 | 7468 | 79.36 | 77.36| 6300 [ 80.07 | 8950

7333 | 1919161 | 7909 | 7366 | 7577 | 7947 | 7956 | 7559 | 6455 [ 83884 | 9272

7371 1876500 [ 7792 | 7749 | 69.99 | 7624 | 7768 | 7351 | 69.66 | 8190 | 92.34

07
08
09 6464 | 1587592 | 6963 | 6531 | 6004 | 6366 | 6143 [ 6884 | 60.94 | 6827 | 8200
10 6452 | 1631045 | 6928 | 6026 | 70.71 | 6646 | 4726 | 5796 | 6798 | 6249 | 6894

11 [60.58| 1485077 | 6407 | 6233 | 6693 | 587 | 4714 | 6374 | 56.89 | 7353 | 6500

12 [58.59| 1494874 | 6203 | 6506 [ 5795 | 6318 | 5629 | 6339 | 49.23 | 67.79 | 69.94

1998/01 [60.57| 1621852 | 6322 | 6536 | 5711 | 5962 | 6236 [ 6605| 5571 | 64.89 | 7520

02 [66.91| 1580569 | 6791 [ 6882 | 6754 | 7442 | 6367 | 6854 | 6501 | 8800 | 69.04

03 [60.40| 1,471,670 | 51.78 | 66.87 | 65.11 | 69.08 | 52.23 [57.70| 68.86 | 52.52 | 61.62

63.77| 1,593,081 | 59.45 | 68.99 | 62.08 | 74.11 | 53.26 |58.42| 73.09 [ 81.93 | 66.89

61.69| 1594961 | 6386 | 6812 | 5280 | 6416 | 6229 | 57.04| 6238 | 7362 | 7249

67.89| 1692312 | 7326 | 7153 | 5715 | 7132 | 7540 | 6918 | 6327 | 8125 | 79.04

75.33| 1981337 | 7443 | 8107 | 7272 | 7798 | 7867 | 7963 | 7219 | 7981 [ 8625

61.97| 1,532,423 | 6268 | 6798 | 57.35 | 6494 | 59.66 | 6277 | 5938 | 6159 | 72.68

04
05
06
07 |70.12| 1839509 | 69.71 [ 7124 | 7036 | 7495 | 69.70 | 7631 | 6760 | 7761 | 8523
08
09
10

65.07| 1656387 | 6503 [ 7052 | 6395 | 7031 | 5357 | 5948 | 6356 | 70.38 | 63.32

11 [64.83| 1611284 | 6743 | 7232 | 6420 | 7199 | 5319 | 6436 | 5747 | 7584 | 64.30

12 [65.73| 1698239 | 6932 | 7273 | 5602 | 7406 | 6354 | 6946 | 56.11 | 8193 | 65.70

1999/01 [63.46| 1595818 | 67.36 [ 7045 | 5567 [ 6656 | 6639 [ 6878 | 5389 | 747 | 66.87

02 |70.53| 1,700425 | 7094 [ 7610 | 6609 | 7573 | 6887 | 7561 | 6488 | 8349 | 7145

03 |66.65| 1682113 | 6857 | 7274 | 6604 | 7504 | 5758 | 67.95| 6143 | 7855 | 61.75

04 |74.01] 1840437 | 7422 | 80.17 | 6739 | 8441 | 4788 | 6614 | 7447 | 8483 | 63.96

1997-1999
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24

% % % % % % % % %
1997/ 06 68.23 1608366 | 7038 | 7100 | 7109 | 8348 | 6027 | 7514 | 6967 | 60.98
07 7745 1891004 | 7518 | 8318 | 7880 | 9256 | 7014 | 8354 | 8314 | 7065
08 66.42 1454569 | 6632 | 7392 | 7094 | 8225 | 5666 | 6605 [ 79.65 [ 60.65
09 63.70 1516312 | 6598 | 6931 | 6834 | 7522 | 5340 | 6588 | 6746 | 5947
10 60.44 1454802 | 6486 | 6531 | 6382 | 7239 | 4900 | 63.72 | 7093 | 5877
1 62.40 1421794 | 6620 | 6692 | 6434 | 7982 | 5264 | 6568 [ 7051 | 57.26
12 61.81 1436,719 | 6866 | 6743 | 6180 | 7551 | 5215 | 66.78 | 67.06 | 5941
1998/ 01 64.22 1555227 | 6619 | 7028 | 6361 | 6547 | 6059 | 69.20 | 70.67 | 5899
02 64.68 1362782 | 6093 | 7395 | 6863 | 6847 | 5739 | 6644 | 7346 | 56.87
03 54.43 1,186,814 | 3880 | 66.69 | 56.71 | 54.86 | 47.79 | 5454 | 6888 | 50.92
04 57.87 1258486 | 6452 | 64.76 | 5955 | 5610 | 5056 | 49.05 | 6833 | 60.72
05 60.26 1398078 | 7898 | 64.16 | 6175 | 5629 | 54.17 | 59.95 | 6444 | 5658
06 62.23 1390145 | 7566 | 6301 | 6601 | 6934 | 5425 | 6367 | 70.09 | 5991
07 69.57 159,175 | 7006 | 6595 | 7273 | 8493 | 6823 | 6822
08 74.31 1611928 | 7627 | 6891 | 7988 | 90.90 | 7282 | 69.72
09 63.69 1250059 | 6302 | 6055 | 6841 | 7919 | 5874 | 64.27
10 64.97 1266510 | 6840 | 6143 | 67.78 | 79.86 | 6189 | 67.62
1 67.96 1384241 | 69.14 | 6363 | 7050 | 84.07 | 6685 [ 69.61
12 66.10 1409866 | 6715 | 6297 | 6707 | 7645 | 6504 | 70.57
1999/ 01 59.22 1306121 | 5842 | 5766 | 5842 | 7391 | 57.86 | 64.07
02 64.61 1364470 | 6396 | 6094 | 6572 | 7407 | 64.80 | 68.39
03 61.30 1336950 | 6655 | 5478 | 6638 | 7111 | 5710 | 70.37
04 65.13 1464036 | 6890 | 6065 | 6875 | 7712 | 6204 | 69.83
1997-1999
2.3.
15.5%
2.5
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2.5

~

82/ 10 3,760,114 1218
11 3,594,312 9.87
12 3,645,872 9.81]

83/ 01 3,448,057 -4.3]] 01 3,606,760 87/ 01 4,652,329 10.91
02 3,470,883 9.79 02 3,820,570 14.43 02 3,787,439 -9.43
03 3,822,594 8.50, 03 3,809,120 5.0 03 3,441,000 -24.52
04 04 3,976,840 4.97 04 3,736,585 -20.26
05 10,547,895 05 4,039,869 9.9 05 3,818,513 -18.79
06 06 4,460,669 9.0 06 4,285,547 -9.57
07 3,588,408 07 4,605,760 5.33 07 4,547,195 -10.60
08 3,886,519 08 4,809,728 3.69 08 4,963,066 -6.39
09 3,496,219 09 4,175,684 8.12 09 4,468,060 -0.75)
10 3,635,303 10 4,391,610 10 4,911,127 5.19
11 3,409,638 11 4,361,186 11 4,455,302 -2.89
12 3,680,316 12 4,565,826 157 12 4,781,684 311

84/ 01 3,556,810 01 4,194,678 10.91) |88/ 01 4,508,620 -3.09
02 3,338,768 02 4,182,663 -9.43 02 4,433,142 17.05
03 3,627,230 03 03 4,927,930 43.22
04 3,788,448 04 4,685,770 17.83 04 4,890,935 30.89
05 3,674,724 05 4,701,843 16.39 05 4,939,638 29.36
06 4,089,930 06 4,738,862 6.24 06 5,671,790 32.35
07 4,372,538 21.85 07 5,086,267 1043 07 5,752,010 26.50
08 4,640,537 19.40 08 5,298,395 10.16 08 5,917,898 19.24
09 3,861,990 10.46 09 4,502,008 7.8]] 09 4,854,020 8.64
10 3,994,771 9.89 10 4,668,970 6.32 10 4,935,863 0.50
11 3,969,607 16.42 11 4,587,858 5.20 11 4,692,932 5.33
12 4,263,331 1584 12 4,637,526 157 12 5,327,447 11.41
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(FSF-T)
[Ax(B/C)] D
A
B
C
D
D
100 100 100/100=1
100 3 3/100=0.03
D 1+0.03=1.03
20
0.67
Accident Reting Grade
> 0.67 A
0.67 to 0.0 B
-0.01 to -1.00 C
-1.01 to -2.00 D
<-2.00 F
3.2. 16
IATA 1998 1.69
16 |/ 2.81/1.69 = 1.66
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EIFEAT 24T Tt 5, 000K G LA B
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H | 20
2
e
i 15
$ 10
5
O 1
et i an a1 a2 03 a4 a5 t3] o7 0E oa an-99
10E
Fesinr 1] 1] 1 1 a 1 1 1 1 a i
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1900 IATA SiteEmaifaf1990- 1990 B RS HE S E = 1LE
' 1.092
1000 ¢
i e =L R AVG 070
% 0.600 F G20
fé 0.400 |
=
= 0200 F
D-DOO 1 1 1 1 1 1 1 1 1
1 2 3 4 5 &} 7 3 g 10
=t Q0 91 92 93 94 95 96 97 98 99 S0-50,1048
B LE= 14 20 26 20 19 17 19 21 18 22 190
e B B B 21.9a | 21.94 2382 25 38 26.68 278 2074 31.0 333 354 270,94
e 0.638 0911 1.092 0.7E9 0.70 0.6l 0.a37 0.as 0.54 0.a2 =i 070
El3.4
34.
Human
Technical Environment Organization
, 31
| ATA 1999 174 ,
56 31 %, 26 15 %, 4 8
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32 1999

HUM TEC ENV ORG I TOT
H1| 15| T2 1 E1| 28| O1| 30
H2| 6 T3| 5 E2 1 02 2
H3| 34| T4]| 2 E3| 2 03 1
H4| 1 T5| 2 E5| 9 O5| 4
T6 1 ES8 1 06 2
T7 5 E11 7 o7 2
T8| 3
T9 6
T10 1
Tot al 56 2 6 48 41| 3 174
% 31% 15 % 28 % 24 %2 %] 1009
) 32 )
: Hum H1 H3,
E1, ES5, E7, O1.
3.3 1990-1999
199 |199 (199 |199 (199 |199 ({199 (199 199 (1999
O |12 |2 |3 |4 |5 |6 |7 |8
Tota Losses
®©|13[19|26|20(19|27|19|21|22]| 21 207
Magor Partia 250
Losses 34123212623 9|5 |28|51| 30
@
47 | 42 | 47 | 46 | 42 | 36| 24 | 49| 73| 51 457
25|20 23| 28| 17| 30| 58| 56
Q+® 33%|54%|50% | 34%|55% | 37% | 40%| 39%| 33%| 31% 40.6%
9 |16|13|17| 7 | 16| 33| 26
O+ 44%| 28% | 18% | 27%| 31%| 23%| 16%|21%|19%| 15% 24.2%




O+® 23%)| 18%|16%|39%|12%| 19%|21%| 33%]| 24%| 28% 23.3%

O+® 14%| 5% |22%| 24% 6.5%

O+0 16%|17%| 2% [20%] 9% | 1% | 2% | 2% 6.9%

4 | 3112 8| 9| 4

Takeoff 26% 16%| 9% | 9% |30%|47%|18%| 8% 20.3%
2|1 6|15 0| 3 4

Climb 16% 7% | 5% [18%]35% 6% | 8% 11.8%
2151341 1

Cruise - 7% | 5% [15%] 7% | 9% | 2% | 2% 5.8%
1|12 | 1| 0| 2 2

Descent 6% 6% | 2% | 6% | 2% 4% | 4% 3.7%
7 71 5| 3| 6 1

Approach 26% 40%|16%{20% [ 12%| 6% |12%]| 2% 16.7%
26|10 7 | 31| 24| 32

Landing 26% 20%|60%| 29%| 16%|66%|48%| 63% 41%
1({1]0| 1|5 7

Ground - 4% | 2% | 3% 2% |10%| 14% 4.4%

IATA SAety Record Report (1991~1999)

191 1 999
4%

1990, 1992

DFDR Analysis ,

( )
, 34 IATA-Internationd Air

Transportation Association
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12 (1992 11 1993 10 )
880000 3.5
1990-1999
34 1992/11-1993/10
% | 10 7 7 6 40 20 4
35 1990-1999
% | 203 11.8 5.8 37 | 167 | 4 4.4
2.1 30
3.6
3.6 60
%| 3.7 222 | 148 0 259 | 333 0
34 35 ,
60%, 20%-30%  80%
90%
IATA 1992- 1993( 1990-1999(

24

1990-1999

3.5)



34.1

60 3.6 :
IATA ,
: 37% 17.6%
59.2%
56.7%
3.7 1999
% 31 15 28 24 2
3.8 1990-1999

% 40.6 24. 3 23. 3 6.5 6.9

3.9 60
% 50 25 0 25 0 60—0
% 50 20 10 20 7318 0
% 57 14. 14. 3 18. 818 9
% 53.1 18. 9. 4 6.3 12. 5689 30
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34.2

IATA

CRM

1999 3.7
31%,15%,28%,24%, 2%
3.8 1990-1999
ICAO IATA

CRM-Crew/Cockpit Resource Management
CRM
1999 3.7

( 39,
13

CRM
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37
(Blame) (Error Chain
Rule) . 1990
4.1 Blame (Error Chain Rule)
Blame ,
()
4.1 Dr. Blame
19963 Page
( )

Blarme: s fl ks 15 — 2 pp T s L
4.1

27

3.1
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