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INTRODUCTION 

General 

The information in this publication is based on 600 accident and 15 
incident reports of the ICAO ADREP SYSTEM for  the year 1987 for aircraft of a 
maximum certificated take-off mass over 2 250 kg. The s tat is t ics  were 
compiled in May 1990. 

A new coding scheme for factors was introduced in 1988. Old data 
were recoded to the new format. Factors were recoded only for the yeaxs 1983 
and following. Some precision may have been lost in the process. 

The presentation format of these statistics dif fers  from previous 
years. This was done to simplify production and presentation. Due to lack of 
recoded data, only four years could be used for  comparison with 1887. 

Purpose 

The purpose of the ADREP statistics is to provide data that may be 
useful for general safety studies and accident prevention. For more specific 
needs the ADREP system provides informatEon in response to specific ADREP 
requests. 

Data Base 

These statistics are based on 615 occurrences. Of these, 485 were 
Data Reports and 130 were Preliminary Reports. Preliminary reports do not 
contain f a c t o r s  and are therefore excluded from the compilation of statistics 
on factors. 

Limitations 

When considering the information presented, the reader must be aware 
of the following limitations and canvent5ons: 

a) the ADREP manual contains coding instructions; nonetheless, there 
may be some unintentional bias on the part of the person coding the 
information; 

b) some occurrences are reported t o  ICAO on computer tapes and 
processed through a conversion programme before they are entered in 
the ADREP data bank. Since some of the data on these tapes are  not 
compatible with the ADREP coding system, precision is not attainable 
in all cases; and 

c) accidents reported to ICAO before 1988 were classified in a format 
that differs from the one used now, These data were recoded to the 
extent possible. 



(iv) ICAO Circular 230-AN/138 

potes on the Stat i s t ica l  Tables 

a) Each accident/incident may be described by up to five events. For 
each event, a type of event, a corresponding phase of operation and 
up to 10 descriptive factors can be coded. 

b) In the lists presenting comparisons, only data representing 
significant differences are presented. "Significant" here means 
that the difference exceeds the average difference in a given list 
'by more than one standard deviation. Accordingly, l ists  in which 
none of the groups of factors show a significant difference are 
~rni t t ed . 

format 

There awe t w o  parts: 

Part I Accidents to Aeroplanes 
Part 11 Accidents to Helicopters 

Each part is divided into separate sections fox Airline Operations 
and General Aviation. 

The format within each section is the same, showing the following: 

- fiases of operatim; - Types of events; 
- A comparison of the year 1987 with the preceding four years by: 

- phase of operation, 
- type a£ event, 
- persormel factors, 
- airframe factors, 
- powerplant factors, 
- aircraft systems factors, 
- helicopter components factors (when applicable), 
- aerodrome factors, and 
- weather factors. 



TABLE I - ACCIDENTS AND INCIDENTS BY TYPE OF OPERATION AND AIRCRAFT MASS (1987) 

5 .  ACCIDENTS TO AEROPLANES 
Scheduled Airline opera t ion5  

Aeroplanes over 27 000 kg 
Aeroplanes becween 2 250 and 2 7  000 kg 

Non-scheduled ~ i r l i n e  Operations 
Aeroplanes over 27 000 kg 
Aeroplanes between 2 250 and 27 000 kg 

other a i r l i n e  Operat ions  
Aeroplanes over 27 000 kg 
Aeroplanes between 2 250 and 27 000 kg 

A i r l i n e  Operations ( T o t a l  by mass) 
Aeroplanes over 27 000 kg 
Aeroplanes between 2 250 and 27 000 kg 

General Aviation 
Aeroplanes over 5 700 kg 
Aeroplanes bet,ween 2 250 and 5 700 kg 

IX. ACCIDENTS TO HELICOPTERS 
Airl ine Operations 
Genera l  Aviation 

III. INCIDENTS 
~ i r l i n c  operations 
Genera l  Aviation. 

l ~ r e l i m i n a r y  Report: 
'~ccidentl~naident Data Report 



Scheduled Airline Operat ions  
Jet 
Turbo-Prop 
P i s t o n  

Yon-Scheduled airline Operations 
Je t  
Turbo-Prop 
P i s t o n  

O t h e r  Airline Operations 
J e t  
Turbo-Prop 
Fj.ston 

General Aviation 
J e t  
Turbo-Prop 
,Piston 

: ? r e l i n i n a r y  R?port 
Z~ccid~nt/Incident Data Report 



PART I 

ACCIDENTS TO AEROPLAHES 

AIRLIP4 E OPERATIONS 

Distribution of cases and percentage of each according to phase of operation 

PHASE OF OPERATTON 
CASES PER CEHT 

AIRCRkFT STANDING 
TAXIING 
TAKE-OFF 
EN-ROUTE 
MANOEUVERING 
APPROACH 
LANDING 
POST-IMPACT 
UNKNOHN 

TOTAL 528 100.0 

Distribution of cases and percentage of each according-to type of event 

TYPE OF EVZNT 

AIRFRAME FAILURE 
CARGO RELATED 
COLLISION WITH OBJECT 
COLLISION WITH TERRAIN 
COLLISION WITH MOVING AIRCRAFT 
COMPOHENT/SYSTEM FAILURE 
DAMAGE TO AIRCRAFT . 
EVACUATION 
FIRE/EXPLOSION/FUHES 
GEAR C@LLAPSEU/i? E'IRACTED 
INJURIES TO PERSONS 
LOSS OF COPlTROL 
H I S S I N G  AlACRAFT 
NEAR COLLISION 
HOSE DOWN/OVERTCRNED 
OVERRUN 
POWER LOSS - FIRST ENGIKE 
POWEl? LOSS - A D D I T I O M L  ENGINE 
PROPELLER FAILURE 
SECURITY OCCURRENCE 
SEPARATIOII IN FLIGIIT 
TAKE-OFF/IANDIFG OCCURRENCE 
LANDING OCCURRENCE 
WHEELS-DOWW LAEaDIPJG ON WATER 
WHEELS-UP LANDING 
ALTITUDE RELATED EVENT 
WE%THER RELATED EVENT 
ABRUPT MANOEWE 
OTHER 

CASES Pl3? CENT 

11.7 
LO. 6 

TOTAL 5 2 8 -  100.0 
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Comparison of the year 1987 with the preceding four years 

PHASE OF OPERATION 
1983-1986 1987 COMPARISON OF 1983-1986 WITH 1987 
NO. % NO. % 1987 LESS FREQUi:NT 1987 MORE FREQUENT 

LAND I NG 
TAKE-OFF 
APPROACH 
AIRCRAFT STANDXNG 
MANOEWERING 
EN-ROUTE 
TAXIING 

GEAR COLLAPSED/RETRACTED 
LOSS OF CONTROL 
OVERRUN 
COLLISION WITH TERRAIN 
WHEELS-UP LANDING 
INJURIES TO PERSONS 
EVACUATION 
NOSE DOWN/OVERTLIRNED 
COLLISION WITH OBJECT 
DAMAGE TO AIRCRAFT 
TAKE-OFF/LANDING OCCURRENCE 
SECURITY OCCURRENCE 
POWER LOSS - ADDITIONAL ENGINE 
COLLISION WITH MOVING AIRCRAFT 

1983-1986 
NO. % 

1987 COMPARISON OF 1983-1986 WITH 1987 
NO. % 1987 LESS FREQUENT 1987 MORE FREQUENT 

PERSONNEL FACTORS 
1983-1986 1987 COMPARISON OF 1983-1986 WITH 1987 
NO. % NO. % 1987 LESS FREQUENT 1987 MORE FREQUENT 

FLIGHT CREW DECISIONS 
FLIGHT CREW PROCEDURES 
FLIGHT CREW A/C HANDLING 
FLIGHT CREW OPERATION OF EQUIPMENT 
ATC USE OF PROCEDURES 

AIRFRAME FACTORS 

LANDING GEAR 
AIRFRAME 
DOOR 
FUSELAGE 
A/C FURNISHING 
WING 

2 7 1  19.9 42 1 4 . 1  **e**+*~****n**n*n*a! 
3 7 1  27 .3  74 2 4 . 8  fir******! 

292 21 .5  6 1  20 .5  e r a !  

208 1 5 . 3  57 1 9 . 1  !******a****a* 

13 1 . 0  16 5.4 !annannanna**naa 

1983-1986 1987 
NO. % NO. % 

COMPARISON OF 1983-1986 WITH 1987 
1987 LESS FREQUENT 1987 MORE FREQUENT 
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EWGIBE 
ENGINE MHAUST SYSTm 
POWEXPLANT INSTALLATION 
POWERPL LUBRICATION SYSTW 
RWPZLLER 
PWSERPL FUEL SYSTEM 

AIRCRAFT SYSTEMS FACTQRS 

FLIGHT AND NAVIGATION SYSTmS 
ELECTRICAL POWER 
AEROPLANE FLIGHT CONTROL 
BYDRAULXC SYSTEM 
FIRE PROTECTIUA SYSTa 
FUEL SYSTEM 

AERODRoME FAG TORS 

RUNWAY SURFACE STATE 
AERODROMEJHELIPrnT LIGHTING 
AHLOnROX/flELI FORT MAIUCIMG 

1987 
NO. % 

23 5 3 . 5  
1 2.3 
2 4.7 
4 9.3 
6 14.0 
6 14.0 

1983-1986 1887 
NO. % NO. Z 

CC1MPARISOIJ OF 1983-1986 WITE 1987 
1987 LESS FREQUESIT 1987 MORE FRWUENT 

1883-1988 lg87 CWARISON OF 1963-1986 W 1 3 X  1987 
NO. % NO. t 1987 LESS FREQUENT 1987 M R E  m W T  

1983-1986 1987 CWPARISOtl OF 1983-1988 WITE 1987 
NO. f F10. f 1987 LESS FREQu~T' 1987 MORE FRE9UERt 

ATMOSPHWIC REsTRICTIUNS TO VISION 
SKY CONDITION 
m T m  INFORFaATlMI 
HIND 
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GENERAL AVIATION 

Distribution of cases and percenlage of each according to phase of operation 

PHASE OF OPERATION 
CASES PER CENT 

AIRCRAFT STANDING 
TAXIING 
TAKE-OFF 
EN-ROUTE 
MANOEWERING 
APPROACH 
LANDING 
POST-IMPACT 
UN,KNOWN 

TOTAL 

DistribuQien of cases and percentage of each according to type of event 

TYPE OF EVENT 
CASES PER CENT 

AIRFRAME FAILURE 
COLLISION WITH OBJECT 
COLLISION WITH TERRAIN 
COLLISION WITH MOVING AIRCRAFT 
COMPONENT/SYSTEM FAILURE 
DAMAGE TO AIRCRAFT 
FIRE/EXPLOSION/FUMES 
FLIGHT CREW ILLNESS/INCAPACITATION 
GEAR COLLAPSED/RETRACTED 
LOSS OF CONTROL 
MISSING AIR,CRAFT 
NOSE DOWN/OVERTURNED 
OVERRUN 
POWER LOSS - FIRST ENGINE 
POWER LOSS - ADDITIONAL ENGINE 
PROPELLER FAILURE 
TAKE-OFF/LANDING OCCURRENCE 
LANDING OCCURRENCE 
WHEELS-UP LANDING 
ALTITUDE RELATED EVENT 
EQUIPMENT/SYSTEM RELATED EVENT 
WEATHER RELATED EVENT 
OTHER 
UNKNOWN 

TOTAL 
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Comparison of the year 1987 with the preceding four years 

APPROACB 
MANDEWEIUHG 
TAKE-OFF 
POST-IMPACT 
TAXI I A G  
LANDING 
m-ROUTE 

COLLISION WITH OBJECT 
LANDING m C m E  
LOSS OF CONTROL 
OTHER 
PWER LDSS - FIRST ENGINE 
MEELS - UP IJWDING 
HEATHER RELATED FJFWT 
OVERRUN 
EQUIEWENT/SYSTPI RELATED EVENT' 
PROPELLER FAILURE 
PWER LOSS - ADDITIONAL ENGINE 
G W  COttRPSED/RETRACTED 
NCSE DOWN/OVERTURNED 
COLLXSfOtI WITH TERRAIN 

PERSONNEL FAcTORg 

FLIGHT CREW DECISIONS 
FLIGHT C R W  PROCEDURES 
A W O D R W R E L I P O R T  OFKWT3W9 
FCIGRT CREW OPERATION OF E Q U I M T  
ATC USE OF PROCEDURES 
FLIGHT CREW A/C HANDLING 

1983-1986 1987 CWBRISQBf OF 1983-1986 HITA 1987 
NO. % NO. X 1987 LESS m E H T  lQSf MORE FREPUEWT 

1983-1886 
NO. t NO 

COMARXSOW OF 1983-1986 WITH 1987 
1987 LESS FREQUENT 1887 MCWE PREQIIEHT 

CmARISON OF 1'983-1986 WITH 1987 
1987 LESS mQUEMT 1987 FREQUmT 

1883-1986 1987 CWARISOW OF 1883-1986 WITH 1987 
NO. $ KO. % 1987 LESS FREQUENT 1987 MORE FREPUWT 

ArRFRAME 
W I N G  
FUSELAGE 
A/C FURNISHIIBG 
LANDING GEAR 
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POWERPLANT FACTORS 

IGNITION SYSTEM 
POWERPL FUEL SYSTEM 
POWERPL LUBRICATION SYSTEM 
PROPELLER 
ENGINE 

AIRCRAFT SYSTEMS FACTORS 

FLIGHT AND NAVIGATION SYSTEMS 
HYDRAULIC SYSTEM 

1983-1986 1987 COMPARISON OF 1983-1986 WITH 1987 
NO. % NO. X 1987 LESS FREQUENT 1987 MORE FREQUENT 

1983-1986 1987 COMPARISON OF 1983-1986 WITH 1987 
NO. 4 NO. X 1987 LESS-FREQUENT 1987 MORE FREQUENT 

AERODROME FACTORS 
1983-1986 1987 COMPARISON OF 1983-1986 WITH 1987 
NO. % NO. X 1987 LESS FREQUENT 1987 MORE FREQUENT 

RUNWAY SURFACE STATE 
AERODROME/HELIPORT LIGHTING 
RUNWAY DESCRIPTION 

WEATHER FACTORS 
1983-1986 1987 CGiYPARISON OF 1983-1986 WITH 1987 
NO. % NO. X 1987 LESS FREQUENT 1987 MORE FREQUENT 

ATMOSPHERIC RESTRICTIONS TO VISION 
SKY CONDITION 
WIND 



PART II 

ACCIDENTS TO HELlCOPTERS 

AIRLINE OPERATIONS 

Distribution of cases and percentage of each according to phase of operation 

PHASE OF OPERATION 
CASES PER CENT 

TAXIING 
EN-ROUTE 
L A N D I N G  

TOTAL 

Distribution of cases and percentage of each according to type of event 

AIRFRAME FAILURE 
DYNAMIC SYSTEM FAILURE 
LOSS OF CONTROL 
POWER LOSS - FIRST ENGINE 
TAKE-OFF/LANDIHG OCCURRENCE 
LANDING OCCURRENCE 

TOTAL 

Comparison of the year 1987 with the preceding four years 

PHASE OF OPERATION 

TAKE-OFP 
APPROACB 
MAPIORWERING 
POST-IMPACT 
LANDING 
EN-RWTE 

1983-1986 
NO. f 

CASES 

1887 
NO. % 

PER CENT 

COMPARISON OF 3983-1986 WITH 1987 
1987 LESS FREPUENT 1887 MORE SRWtEH'I 

1883-1986 1987 COMPARISdW OF 1883-Is86 WITH 1987 
NO. X NO. % 1987 LESS FREQUENT 1987 MORE m U E H T  

LOSS OF ComTR0.L 
LAWDIWG ECURRENCE 
DYNAMIC SYSTm FAILURE 
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PERSONNEL FACTORS 
1983-1986 1987 COMPARISON OF 1983-1986 WITH 1987 
NO. % NO. % 1987 LESS FREQUENT 1987 MORE FREQUENT 

FLIGHT CREW PROCEDURES 
FLIGHT CREW DECISIONS 
FLIGHT CREW A/C HANDLING 
FLIGHT CREW PERCEPTION 
FLIGHT CREW OPERATION OF EQUIPMENT 

POWERPLANT FACTORS 
1983-1986 1987 COMPARISON OF 1983-1986 WITH 1987 
NO. % NO. % 1987 LESS FREQUENT 1987 MORE FREQUENT 

ENGINE 

HELICOPTER COMPONENTS FACTORS 

TAIL ROTOR 

1983-1986 1987 C W A R I S O N  OF 1983-1986 WITH 1987 
NO. % NO. % 1987 LESS FREQUENT 1987 MORE FREQUENT 
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GENERAL AVIATION 

Distribution of cases and percentage of each according to phase of operation 

PHASE OF OPERATION 
CASES PER CENT 

TAXIING 
TAKE-OFF 
EN -ROUTE 
M h N O E W E R I N G  
APPROACH 
LANDING 
POST-IMPACT 

TOTAL 75 100.0 

Distribution of cases and percentage of each according to type of event 

TYPE OF EVENT 

COLLISION WITH OBJECT 
COLLISION WITH TERRAIN 
DAMAGE TO AIRCRAFT 
FIRE/EXPLO5ION/FvPrEs 
GEAR COLLAPSED/RETRACTED 
DYNAMIC SYSTEM FAILURE 
LOSS OF COHTROL 
LOSS OF CONTROL 
NOSE DOWNJOVERTURHED 
POWER LOSS - FIRST ENGINE 
POWER LOSS - ADDITIONAL ENGINE 
LAND1 NG OCCURRENCE 
WEATHER RELATED EVENT 
ABRUPT MANOEUVRE 

TOTAL 

Camparison of the year 1987 with the preceding four years 

W O E W W . I r n  
TAKE-OFF 
AIRCRAFT STANDIHG 
POST-IMPACT 
EN-ROUTE 
LAWDIPIG 
A P F R W B  

CASES PER CENT 

1887 CCMPARISON DF 1983-1986 WITH 1887 
HO. Z 1987 LESS 1987 MCRE W E N T  
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EVENT - 

POWER LOSS - FIRST ENGINE 
LOSS OF CONTROL 
DAMAGE TO AIRCRAFT 
POWER LOSS - ADDITIONAL ENGINE 
COLLISION WITH TERRAIN 
FIRE/EXPLOSION/FUMES 
HOSE DOWN/O~ERTMED 
DYNAMIC SYSTEM FAILURE 
COLLISION WITH OBJECT 
LANDING OCCURREMCE 

1983-1986 
NO. % 

1987 
NO. % 

COMPARISON OF 1983-1986 WITH 1987 
1987 LESS FREQUENT 1987 MORE FREQUENT 

PHPSONNEL FACTORS 
1983-1986 1987 CWARISON OF 1983-1986 WITH 1987 
NO. % NO. % 1987 LESS FREQUENT 1987 MORE FREQUENT 

FLIGHT PEW A/C HANDLING 
A/C HANDLING HISCELLaPlHlUS 
ATC USE OF PROCEDURES 
FLIGHT CREW OPERATION OF EQUIBENT 
FLIGHT CIdEGd DECISIONS 
FLIGHT CREM PEEPTION 

AIRFRAME FACTORS 

LANDING GEAR 

POWERPLANT FACTORS 

ENGINE 

AIRCRAFT SYSTEMS FACTORS 

FUEL SYSTER 

1983-1986 1987 COMPARISON OF 1983-1986 WITH 1987 
NO. % NO. % 1987 LESS FREQUENT 1987 MORE FREQUENT 

1983-1986 1987 COMPARISON OF 1983-1986 WITH 1987 
NO. % NO. % 1987LESSFREQUEMT 1987MOREEREQUENT 

1983-1986 1987 COMPARISON OF 1983-1986 WITH 1987 
NO. % NO. % 1987 LESS FREQUENT 1987 MORE FREQUENT 



IIELICOFT~ COMWMENTS FACTORS 

H a I C O P T  COFITROL S Y S T M  
MAIN ROTOR 
TAIL ROTOR 
P m  DRIVE SYSTEM 
TAIL ROTOR DRIVE SYSTPl 

1983-1985 1987 COMPARISON OF 1983-1986 WITH 1987 
NO. % NO. Z 1887 LESS FREQUENT 1987 t43RE FREQUENT 

WEATHER FACTORS 
1983-1986 1887 COMPARISON OF 1983-1986 WETEl 1987 
NO. X NO. % 1987 LESS FREQUEHT 1987 WRE FREQUENT 

AmSPHERIC RESTRICTIOFlS TO VISION 
SKY CCPIDITIrn 
WIND 

- END - 



ICAO TECHNICAL PUBLICATIONS 

The following summary gives the status, and ulso 
describes in general Ierms the contents o j  the vuriou~ 
series of izchni~ol publications issued by the Inter- 
national Civil Aviotion Organiz~tion. It does not 
inciudt specialized publications lhal do not Jall specp 
rally within one 01 /he series, such as the Aeronautical 
Chart Catalogue or the Meteorological Tables far 
International Air Navigation. 

Internrmtiooal Slandards and ~ecommertded Prac- 
tices are adopted by ihc CaunciI in accordance with 
Artides 54, 37 and PO of  the Convention on Inter- 
national Civil Aviation and are designated, for 
convenience, as Annexes to the Convention. The 
uniform application by Contracting Slates of the speci- 
fications contained in the International St;mdards is  
recognized as necessary far the safety or regularity of 
international air navigation while the uniform appli- 
cation of the specifications in the Recommended 
Practices is regarded as desirable in the interest of 
safety, regularity w efficiency of intwnational air 
navigation. KnowIedge of any differences between the 
national regulations or practices of a State and those 
estabkhed by an Internati~naI Standa~d is amtiat to 
the safery or regularity of international air navigation. 
In the event of non-compliance with an International 
Standard, a State has, in fact, an obligation, under 
Article 38 of the Convention, ro notify the Council of 
any differences. Knowledge of differences from 
Recommended Practices may also be important for the 
safery of air navigation and, although the Convention 
does not impose any obligation with regard thereto, the 
Council has invited Contracting States to notify such 
differences in addition to those relating to International 
Standards. 

Procedures k r  Air Navigation Services (PANS) are 
approved by the Council for world-wide application. 
They contain, for the most part, operating procedures 

regarded as not yet having attained a sufficient degree 
of maturity for adoption as International Standards and 
Recommended Practices, as well as material of a more 
permanent character which is considered too detailed 
for Incorporation in an Annex, or is suweptible to 
frequent amendment, for which the processes of the 
Convention would be too cumbersome. 

Regional Supplemenhry Procedures (SUPPS) Cave a 
status similar to that of PANS in that they are ap~roved 
by the Council, but only for appkatim in the respective 
regions. They are prepared in consolidated form, since 
certain of the procedures apply to overlapping regions 
or are common to two or more regions. 

The foifowing pub~ications are p r ~ r e d  by aut kority 
of the Secretary Generat in accordance with the 
principles and policies approved by the Council. 

Technical Manuals provide guidance and infor- 
mation in amplification of the International Standards, 
Becornmended Practices and PANS, the impmen- 
tation of which they arc designed to facilitate, 

Air Nuvigatioa PIaw detail requirements for facili- 
ties and services for international air navigation in the 
respective ICAO Air Navigation Regions. They are 
prepared oa the authority af the Secretary G e m 1  on 
the basis of tecommendations of regional air navigation 
meetings and of the Council action thereon. The plans 
are amended periodically to reflect changes in require- 
ments and in the status of implementation of the 
recommended facilities and services. 

ICAO Circulars make avpi table specialized infor- 
mation of interest to Contracting States. This includes 
studies on technical subjects. ' 
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