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Aviation Department
TOOL KIT UPDATE

An operations and safety  
management resource for  
corporate/business aviation 
department managers and staff

Aviation Department Resources
Includes adaptable templates for operations, safety 
and emergency response manuals; guidelines for 
duty and rest scheduling; and an extensive library of 
publications on corporate/business aviation safety

Approach-and-Landing Accident Reduction 
(ALAR) Tool Kit Update

A multimedia resource for preventing approach-
and-landing accidents, including those involving 
controlled !ight into terrain

Waterproof Flight Operations
A comprehensive guide for reducing the risks in 
overwater operations

Operator’s Flight Safety Handbook
Guidelines for the creation and operation of a  
!ight safety function within an operator’s organization

Turbofan Engine Malfunction  
Recognition and Response

A video presentation of essential powerplant 
information for pilots transitioning to, or already  
!ying, jets

Turbopropeller Engine Malfunction  
Recognition and Response

A video presentation of essential powerplant 
information for pilots transitioning to, or already  
!ying, turboprop

US$750 FSF members/$1,500 nonmembers

Order online at <!ightsafety.org> or contact Namratha Apparao, tel. +1 703.739.6700, ext. 101; email: apparao@!ightsafety.org

http://flightsafety.org


| 1WWW.FLIGHTSAFETY.ORG  |  *+,-./  |  2011061

2345

6,789 
23:;<=>? 

William R. Voss

@
ABCDEFGHI!JKLM

NOPQR,-9STUVWX

YZ[\]I^_*+`ab9

cALTAde;fT@ghgijkKlmR

n`O]opqrs*+,-WtuvhR

wsRxyez{|W}!~�,-���

���T����R�T�������T

�&��v>�e���Ts�JlmT�

�O�},-X�u��R��e

� T@{¡¢l£¤T,-R¥¦§

*+¨©Rª«J¬­®¤A�¯eDEF

Volaris*+¨©R;<=>?Enrique 

Beltranena�!°±JK²³´Rµ¶T

·¤!,-¸¹�]º»¼½¾¿À�ÁR

Â(TÃÄÅ�ÆÇ�TNOÈÉÊËe@

u�ÌRCEO#ÍÎÏÐRÊ%TÏÐRÑ

�Ò·Ó,-RÔg²e

zÕÖl×Ø!-Ù]lW¹�ÚÛR

ÜÝÞß¦T�àáT¹�âã]¹�ä�

�åÍ�æçèezéêë¼9»JKÊì

RíîïðT�àáT¹�ñYZ[\òó

*+¨©R`nôõR2­3Köï¦T÷s

[øùú\�ûüáýñöï�JezþT

sJKÿ!ã�"RÚÛ#TüáR$%&

&'���()R*+e,-TzþT.A

B/012PÞ�3R*+¨©u45R

,JK67X�q8R¹�9:;<=IJ

>e?z@àáT¹�¨©&_ABR*+

¨©RCDE;_kFá!2PÞ�GR*

+¨©HIe

@�}BeltranenaRïð#A)JR

J¦Xz·¤R2PÞ�3R.KLÞ?e

MNOPT*+¨©R¹�âãåÍ5¤J

F¨©-QRR*+e��9sJKlmR

*+¨©#ÁSTTuÎUVJó*+¨©

R�GWåÍ*+XlmR¹�âãe¼Ð

YZT&[Køó\*�]^_R`aåÍ

&Xø*+¨©R¹�âã@b��IR*

+TQ}¹�¨©cd[KøóR[Kme

R*+opfghie

BeltranenaRjÇkl&@ÒþÏ

mnopqT�P�T�XJK��Rr

¾#RsNsP,-tuR)JÞT�v/

wx!Ky*+©Rz{e+áJK,-/

�T|z/}~J�Ó��s�Ø9#µO

J ÃÄ@�g9��{R¨©��J �

GT�XåÍ9����¨©á�GeA�

&u�R¨©ÒþWXJ�i��T�Ï

Beltranena"�Rk��,-���u�

R�W��e

YZT&p��]�á����s/�

#@����Tß%XÏ�Xp��]��

[ø�ú�^_`aR��e��Tp��

]/M9/âg�T� ¡#R*+�@g

ÏI¢*+¨©eÿ£�{*+¨©RJ¦

¦ ¡u8TXJ¤¥¦åÍá§`a��

R2PÞr¾¨�R/�w©RVªe

s@{�K«¬­®¯ª°R>¾T±

²{�³´µ¶Ò£·��K>¾H,-R

r¾¨�T¸XNO¹ºe�@9�@{R

»�¼hH½¾J¦e

!"#$%&'()*+,-
./0#123

³´µ¶



6>,-789  |   *+,-./  |  20110612 |

18

AeroSafetyWORLD

12

24

LM
12 ¿tG� | #$%&'()

18 �GÀQ | ÁÂæÃ¨©ATR 42ÄÅ�G

24 6>ÆÇ | ICATEE&ÈÉfgÊËx>HB

28 ÊìkÌ | ¥¦6qÄÍ�GRJFÎÏ»b

33 O}QR | ÐÑ�ÒBô�Ó£

38 ,-�Ô | NTSB&Õ¾Ö×RÂØ

42 ¬Ùq,- | ÚÛWR,-ÜÝ

NO
1 2345 | ³´µ¶

5 Þ»Rß | ¼Ô

7 ,-à0 | ¾/Bá

8 ÊìkÌ | ,-Bá

!""# 2011P6Q

Administrator
请翻译

Administrator




AeroSafetyWORLD
âß�+1 703.739.6700

FSFRSTUVWXY,Z[\
William R. Voss
voss@!ightsafety.org, ]&108

R^!FSF/X_`A
J.A. Donoghue
donoghue@!ightsafety.org, ]& 116

ab^c!Mark Lacagnina
lacagnina@!ightsafety.org, ]& 114

ab^c!Wayne Rosenkrans
rosenkrans@!ightsafety.org, ]& 115

ab^c!Linda Werfelman
werfelman@!ightsafety.org, ]& 122

d9^c!Rick Darby
darby@!ightsafety.org, ]& 113

efghi!Zjkl\!Karen K. Ehrlich
ehrlich@!ightsafety.org, ]& 117

mnop!Ann L. Mullikin
mullikin@!ightsafety.org, ]& 120

qjLr!Susan D. Reed
reed@!ightsafety.org, ]& 123

^cst
EAB`V!st 
David North

%JuvwRS&CEO
William R. Voss

%JuvwEABWXxy
J.A. Donoghue

z{|;}~kw�X�RS
Steven J. Brown

~�����RS&CEO
Barry Eccleston

����\
Don Phillips

}~��kwWX��!��
Russell B. Rayman

ASW��[
�%XJKuvwg�z�;}~�k
|!ASW��[��z�}������
�"��}~����g ¡}~¢£��
��¤¥k|^¦Z[#

§A^c$¨©ª!«¬
­®$010­64473523
¯°$010­64473527
E­mail$chenyq@mail.castc.org.cn
K�±[$��}~��  ²³

WWW.FLIGHTSAFETY.ORG  |  *+,-./  |  2011061 | 3

47 MNãä | åIÿæçq,-Þ

52 èéêë | ìí¸îïqùð�

56 ¸w�ñ | DC­8ò61ó#ôqõ

64 ö÷øÛ�ùúy | [øùIûI�3

´µ¶·¸�X¹hº»cÏüýhþ�Tÿ!" <www.!ightsafety.org/asw_home.html>d

]¼¸7½¾
Ï�#�$]*+,-RUV�9%R&t'S¸�(�)*�+T@{,-ï./l}#01eÿ,(34ëá2«UU

J.A. Donoghue(l3� 801 N. Fairfax St., Suite 400, Alexandria, VA 22314­1774 USA)�µâ453

;donoghue@!ightsafety.orge
á2«O6¹7Þ8u�Ò(R9ÿe(3R29Ó:|ë789T�}#&789R;êT<¯(3µOe(3J/µ

OT=>(?e

¿ÀÁÂÃÄ
Emerald Media
Cheryl Goldsby, cheryl@emeraldmediaus.com  +1 703 737 6753

ÅÆ$u�6>,-789R96,9@�A¤*+,-./ÉBe�õÉBÔåÎ�10%CDRWECDT[øøFR
CDâX60[8T[ø�-RCDâX80[8eÍG�1@{RHIUJ<!ightsafety.org>#RCDKxìCD'
óe

AeroSafety World © 6,78929u�2010 ISSN 1934­4015(LM)/ISSN 1937­0830 (MN:E)eO011Ýe 
AeroSafety WorldR'Sùj¦PQ/6,789þ�R9e  
õÉB#RF½gÓSTU`O�VWXrR YTZ[¼J\T�»ST ]R^Âª_e 

ÇGÈÉ
#$%&'()9ë*+,
-`Ò()abe
© Arnold Paul/Wikimedia

33

4238



T R A I N I N G      P L A N N I N G      N A V I G A T I O N

j e p p e s e n . c o m / c f a s

MANAGE FATIGUE. 
MANAGE RISK.

Using scientifi c sleep models, the Jeppesen Crew Fatigue Assessment Service provides automated feedback 

on crew fatigue within your airline’s crew rosters. Upload your crew rosters/lines/trips manually or integrate the 

service into your existing planning solution. In seconds you receive the predicted alertness levels. 

We help you proactively manage fatigue risk in your operation, from long-term planning through day-of operation.

As a Flight Safety Foundation member or benefactor, you are 

entitled to add a version of our logo to any of your print or online 

material. Show the world your commitment to aviation safety. 

There is no charge. We’re pleased to o!er it to you as  

another bene"t for your support. 

To make the arrangements, contact <membership@!ightsafety.org>.M E M B E R

FLY OUR LOGO NEXT TO YOURS.
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The future of aviation safety is  
IN YOUR HANDS … with a  
SUBSCRIPTION to AeroSafety World.

Get the print edition of AeroSafety World delivered to you each month. The magazine, formerly limited to 

Flight Safety Foundation members, is now available to individuals, libraries and organizations via subscription.

You’ll be among the !rst to read about the latest developments and topics. In addition, each issue includes 

an analysis of one or more signi!cant accidents or serious incidents, based on o"cial accident investigation 

reports, not speculation or ill-informed general news stories.

Dave Barger, CEO, JetBlue Airways, says: “Quite simply, AeroSafety World is in a class by itself as the leading 

truly independent industry publication on aviation safety.  This is why JetBlue has provided copies to front-line 

crewmembers who operate and support our operation every !ight, every day.”

Subscribing is easy; just go to !"#$%&'()*&+,-.$/, 

Put the world of aviation safety at your (&0+-1.023$*.&#4'.

http://flightsafety.org/aerosafety-world-magazine/purchase-annual-subscription-to-print-edition
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Chances are, you’re reading this magazine because 

you want to be up on everything that matters in 

aviation safety. 

Why not order it in bulk for your front-line 
employees?

That way, you can be sure there’ll be enough copies 

to go around, and crewmembers will have more 

opportunity to read AeroSafety World when it best 

suits their schedule. 

We o!er annual bulk 
subscriptions  
at attractive rates. Shipments can be sent to one 
location or multiple locations.

Number of copies each issue  
(11 issues per year)

Annual rate for 
each recipient  
(plus shipping)

25–149 US$38.50 
150–299 $33.00
300-499 $27.50
500 or more $22.50

Let AeroSafety World give you 

 Quality and Quantity

For more information or to order, contact Susan Lausch,  
lausch@!ightsafety.org, +1 703.739.6700, ext. 212.
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Industry Solutions for Large Swept-W
ing Turbofan Airplanes Typically Seating M

ore Than 100 Passengers 

Training 
Aid

Revision 2

ABX Air, Inc.

A.M. Carter Associates 

 (Institute for Simulation & Training)

Air Transport Association

Airbus 

Air Line Pilots Association

AirTran Airways

Alaska Airlines, Inc.

All Nippon Airways Co., Ltd.

Allied Pilots Association

Aloha Airlines, Inc.

American Airlines, Inc.

American Trans Air, Inc.

Ansett Australia

Bombardier Aerospace Training Center 

 (Regional Jet Training Center)  

British Airways

Calspan Corporation

Cathay Pacific Airways Limited

Cayman Airways, Ltd.

Civil Aviation House

Continental Airlines, Inc.

Delta Air Lines, Inc.

Deutsche Lufthansa AG

EVA Airways Corporation

Federal Aviation Administration

FlightSafety International

Flight Safety Foundation

Hawaiin Airlines

International Air Transport Association

Japan Airlines Co., Ltd.

Lufthansa German Airlines

Midwest Express Airlines, Inc.

National Transportation Safety Board

Northwest Airlines, Inc.

Qantas Airways, Ltd.

SAS Flight Academy

Southwest Airlines

The Boeing Company

Trans World Airlines, Inc.

United Air Lines, Inc.

Upset Doamain Training Institute

US Airways, Inc.
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34$Ô ÕÖ�qJK�

51

2001­2010PÔ ÕÖ|õ}~�q�X

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Þç7}~�Ëß

�yàá 3,141 3,011 2,695 3,464 4,120 3,709 3,919 4,055 3,871 4,494

â=�yàá 9 10 15 30 31 16 45 47 24 33

=ã�y 1 3 1 0 2 0 1 3 2 2

ÜÝ�y 4 4 2 0 2 1 2 3 0 1

�yRË 38 27 31 16 12 12 22 29 11 22

Þç7\Ë

=ã 4 8 4 0 2 0 1 15 3 2

ÜÝ 10 12 8 0 18 2 2 6 0 2

�y«

×ØÙÚÛ�yË 34.6 26.8 30.9 14.4 10.8 10.8 18.6 25.0 9.8 —

×ØÙÚÛÜÝ�yË 3.6 4.0 2.0 0.0 1.8 0.9 1.7 2.6 0.0 —

34$Ô ÕÖ�qJK�
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2001­2010PÔ ÕÖ äa¢�¤}~�q

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Þç7}~�Ëß

�yàá 1,732 1,776 1,478 1,976 2,392 2,184 2,244 2,457 2,408 2,854

â=�yàá 5 6 6 10 11 4 16 20 9 13

=ã�y 1 1 1 0 1 0 1 1 1 2

ÜÝ�y 0 0 0 0 0 0 0 0 0 0

�yRË 3 1 1 1 1 1 3 3 1 2

Þç7\Ë

=ã 1 1 4 0 1 0 1 12 1 2

ÜÝ 0 0 0 0 0 0 0 0 0 0

�y«

×ØÙÚÛ�yË 8.8 3.2 3.1 2.6 2.5 2.4 6.9 6.2 2.1 —

×ØÙÚÛÜÝ�yË 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 —

×ØÙWV�yË 3.8 1.4 1.3 1.1 1.1 1.0 3.0 2.7 0.9 —

×ØÙWVÜÝ�yË 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 —

34$Ô ÕÖ�qJK�

]2

2001­2010PÔ ÕÖWäa¢�¤}~�q

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Þç7}~�Ëß

�yàá 750 561 579 636 691 540 606 493 470 525

â=�yàá 1 1 0 10 7 5 8 11 4 6

=ã�y 0 0 0 0 0 0 0 0 0 0

ÜÝ�y 0 0 0 0 1 0 0 0 0 1

�yRË 3 4 3 0 2 0 1 0 1 1

Þç7\Ë

=ã 0 0 0 0 0 0 0 0 0 0

ÜÝ 0 0 0 0 15 0 0 0 0 2

�y«

×ØÙÚÛ�yË 10.9 18.2 14.7 0.0 10.2 0.0 6.1 0.0 8.1 —

×ØÙÚÛÜÝ�yË 0.0 0.0 0.0 0.0 5.1 0.0 0.0 0.0 0.0 —

×ØÙWV�yË 12.0 19.2 15.2 0.0 10.1 0.0 6.3 0.0 9.6 —

×ØÙWVÜÝ�yË 0.0 0.0 0.0 0.0 5.0 0.0 0.0 0.0 0.0 —
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2001­2010PÔ ÕÖå&�X

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Þç7}~�Ëß

�yàá 357 411 374 445 522 578 690 713 600 499

â=�yàá 0 1 3 9 6 6 16 13 10 14

=ã�y 0 2 0 0 1 0 0 2 1 0

ÜÝ�y 4 4 2 0 1 1 2 3 0 0

�yRË 32 20 26 15 9 10 18 26 8 20

Þç7\Ë

=ã 3 7 0 0 1 0 0 3 2 0

ÜÝ 10 12 8 0 3 2 2 6 0 0

�y«

×ØÙÚÛ�yË 71.3 45.2 60.2 30.4 18.8 21.1 33.2 52.5 17.2 —

×ØÙÚÛÜÝ�yË 8.9 9.0 4.6 0.0 2.1 2.1 3.7 6.1 0.0 —

×ØÙWV�yË 68.2 44.6 60.2 31.0 18.6 20.8 32.9 49.9 17.0 —

×ØÙWVÜÝ�yË 8.5 8.9 4.6 0.0 2.1 2.1 3.7 5.8 0.0 —
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2001­2010Pæçäè]7Ô ÕÖ}~�q�ygâ=�yàá

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total

&ég}êoë

Þ&é»Ç�Õ 0 0 0 0 1 0 0 0 0 0 1

~ì

}~��í 1 4 16 14 9 5 21 11 10 18 109

FTC4�Xvî8ïð5 1 0 1 2 3 0 5 4 3 2 21

ATCµñòóô 1 2 1 2 4 1 3 1 0 0 15

VCA4~ìõ¯5 0 0 0 0 0 0 1 1 1 0 3

~ìklö÷ø 1 0 0 0 0 0 0 0 0 1 2

�� 0 0 0 0 0 0 1 0 0 0 1

ùú

+ûQR 2 1 2 3 1 0 5 6 1 2 23

üýÙþ 4 1 0 0 0 0 2 0 0 1 8

&�

Ùÿ!J/"hÂû 5 8 6 9 6 7 10 17 8 10 86

&#$Ú 7 12 9 8 7 2 9 7 8 3 72

Âû 8 3 1 4 6 3 5 8 5 1 44

%uò

}~�+t 26 14 13 8 6 6 17 20 13 11 134

�& 3 2 2 9 6 5 10 26 10 8 81

'( 7 3 3 4 5 4 5 8 2 5 46

)*�R 0 6 6 1 2 5 6 9 1 5 41

(É�X 7 2 6 2 0 2 5 4 1 5 34

Þ+,»Ç�Õ 3 3 4 5 2 0 4 5 2 0 28

�-+."/"0 1 1 2 4 4 1 1 7 3 1 25

1N 0 2 3 3 1 2 2 6 1 4 24

�2JK 1 2 0 0 3 0 4 1 0 2 13

%X34/5} 1 1 0 1 4 0 4 0 0 1 12

Q6gSOPs 3 2 1 0 1 1 0 1 0 0 9

GPWS/TAWS 0 1 0 1 1 0 2 0 1 0 6

}~�7= 1 1 1 1 0 0 0 0 0 1 5

89�R 18 14 13 12 17 12 18 29 16 17 166

ATC = ~�:1ãt1FTC = |;<1GPWS = í(ÐóÂû1SOPs = D3%uµñ1TAWS = (�=ggÐóÂû1VCA = ãt~ìE>�

34$Ô ÕÖ�qJK�
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Kearns, Suzanne K. Farnham, Surrey, England, and Burlington, Vermont, 
U.S.: Ashgate, 2010. 194 pp. Figures, tables, references, index.
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IATA Airlines and Flight Safety Foundation now have a 
DIRECT CONNECTION

Flight Safety Foundation membership dues are no longer collected along with IATA dues.  

The cost of membership is unchanged; the only difference is that we invoice you directly. 

If you are the person responsible for remittance of membership dues, please get in touch with  

Ahlam Wahdan, <wahdan@flightsafety.org>.

The Foundation’s activities have never been more important to our industry. Some recent examples 
include these:

Approach and Landing Accident Reduction (ALAR) Tool Kit with updated  
data and a major new section about prevention of runway excursions. 

check flights.

Visit <flightsafety.org> for additional examples of our technical work.

Make your direct connection with Flight Safety Foundation  
by renewing or initiating your membership now.



Save the Date

IASS
FSF 64TH ANNUAL INTERNATIONAL AIR SAFETY SEMINAR

NOVEMBER 1–3, 2011

Mandarin Orchard Singapore

For information, contact Namratha Apparao, +1 703.739.6700, ext. 101, apparao@!ightsafety.org, or visit our Web site at !ightsafety.org.
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