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A Database to Record Human Experience of Evacuation in Aviation Accidents 1



Executive Summary



1.1



This report concerns the development of the AASK V4.0 database (CAA Project 560/ SRG/R+AD). AASK is the Aircraft Accident Statistics and Knowledge database, which is a repository of survivor accounts from aviation accidents.



1.2



With support from the UK CAA (Project 277/SRG/R&AD), AASK V3.0 was developed. This was an on-line prototype system available over the internet to selected users and included an increased number of passenger accounts compared with earlier versions, the introduction of cabin crew accounts, the introduction of fatality information and improved functionality. The completed project has led to the development of AASK V4.0. The aims of this project were four-fold, namely to: a) maintain and improve functionality of AASK; b) continue collection and entry of data into AASK; c) undertake a limited analysis of the data collected in V4.0; and d) measure user feedback.



1.2.1



All four components have been successfully completed in this two-year project. The current version of the database available over the internet (AASK is available online at http://aask.gre.ac.uk) is referred to as AASK V4.0. Summarised below are the key components of these developments. a) Maintenance and functional development of the AASK database: The AASK database has undergone significant modification and development during the lifetime of the project. These developments can be categorised into the following four broad areas: i) Data Structure: Four new accident categories have been defined. These are:



° ° ° °



Emergency Evacuation; Unplanned Emergency; Precautionary Evacuation and; Post Incident Deplaning.



ii) Database presentation:



° ° ° ° ° °
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Dedicated server installation, setup and testing; On-line help facility provided; Database structure improved; Database component selection included; Database performance improvements; and Database security improved.
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iii) Query Engine Developments:



° ° ° °



Query simplification and confirmation; Inclusion of pre-constructed queries; Cutting and pasting query results included; and Support for aggregate functions.



iv) Seat Plan Viewer (SPV) Developments: A host of new features were developed for the SPV. The following is a list of key features:



° availability of SPV via Web; ° accident information such as accident dates, identity number and aircraft type is displayed;



° ° ° °



graphical output of seats and exits; exits used by each passenger easily seen by colour coding; viewing of either survivors or fatalities or both; passenger information – information displayed for each passenger consists of: gender, age, survivor/fatality, exit used, and seat label;



° information concerning travelling companions displayed; and ° exits used – all passengers who used an exit are highlighted. b) Continued collection and entry of data into AASK: Data entered into the AASK database was extracted from the transcripts supplied by the Air Accident Investigation Branch in the UK, the National Transportation Safety Board in the US and the Australian ATSB. The quality and quantity of the data was very variable ranging from short summary reports of the accidents, to boxes of individual accounts from passengers, crew and investigators. c) Initial analysis of the data collected in V4.0: The AASK database provides a versatile aid in the analysis of human experience in aircraft evacuations. While much data exists for input to the database, the data is limited in scope in that the qualitative aspects of the data far outweigh the quantitative. As such, conclusions drawn from the database must be treated with caution and with full knowledge of the implications of the questions posed and the nature of the data used to provide the responses. However, as more data is added to the database, more confidence in performing quantitative analysis is established. It is reassuring to note that much of the analysis undertaken with the expanded database has confirmed earlier analysis performed using smaller data sets. A considerable proportion of the analysis undertaken with AASK V4.0 was intended to reproduce earlier investigations. To this end the initial analysis undertaken with AASK V4.0 concentrated on eight main areas: Survival and reply rates, Age distribution, Seat belt difficulty, Seat climbing reasons, Direction and distance travelled, Exit usage, Exit availability and Group behaviour. This analysis was then extended to include new aspects of the AASK V4.0 data set not previously reported, with a particular focus on data relating to cabin crew. The cabin crew component of AASK provides a view of the developing evacuation situation as seen by the cabin safety 'professionals' that were involved in the accident. As such, considerable insight can be gained concerning both passenger
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behaviour and the effectiveness of both operational procedures and emergency equipment. Several analyses using the cabin crew data are considered, the first attempts simply to identify the number of crew that are available to assist in the evacuation, the second attempts to correlate the number of active crew with the average distance travelled by passengers, while the third investigates the frequency of exit and slide malfunction. d) User feedback survey: AASK V4.0 is available over the internet and at the time of completing this project, there were over 30 registered users from nine countries. Several means were pursued to gauge user interest in AASK. The first was the provision of an on-line questionnaire. At the time of writing, too few replies had been received to form any conclusions. In addition, two workshops were organised in conjunction with the UK CAA in order to present the work of this project to a wider audience. The first was to an audience at the UK CAA in January 2003 and the second was an open workshop in April 2003. The latter attracted some 17 delegates from UK, USA, Norway and France. They were drawn from the aircraft manufacturing industry, airlines, safety specialists and the regulatory community and between them they represented: Association of Flight Attendants (US); British Mediterranean Airways; Boeing; AMSAFE Aviation; DGAC; AAIB; ERA; CAA; Norwegian Cabin Crew Union; Cranfield University; and UK Flight Safety Committee. Feedback from these organisations was very positive. It was noted that many uses of AASK were suggested by the delegates going beyond the issues investigated in this report. 1.3



In addition to the studies and applications investigated in this report, the AASK system could also be used as an aid to accident investigators during the survivor interview process. The difficulties associated with the collection of data from survivors of aircraft accidents are not easily resolved. However, once survivors have been identified and have agreed to share their experiences, a more thorough and standardised approach could be adopted when eliciting and recording their testimonies. The AASK database provides a possible basis for forming such an approach, and as such, also provides a useful framework for the purposes of crossaccident analysis. This type of analysis is vital if trends in passenger behaviour are to be understood and ultimately used to improve passenger safety.



1.4



Further suggested development work on the AASK database includes: a) Analysis of data collected: Undertake a detailed analysis of passenger and crew data, this analysis should include issues raised by the CAA/JAA and other approved interested parties. b) Continued collection and entry of data into AASK: Collect and enter data from other authorities such as Canada and Australia. In addition, develop suggestions to improve passenger questionnaires used by accident investigation authorities. Furthermore, the fatalities database should be expanded in line with the recommendation from the US GAO (see 2). c) Maintenance and functional development of the AASK database: A number of developments are suggested to improve usability of the database. d) User feedback: Issues concerning errors or inconsistency in data, requests for assistance in either the use of AASK or in interpreting the results generated by AASK should be followed up. Issues concerning ease of use and improved functionality should be monitored.
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Introduction The Aircraft Accident Statistics and Knowledge (AASK) database is a repository of survivor accounts from aviation accidents [1-3]. Its main purpose is to store observational and anecdotal data from interviews of the occupants involved in aircraft accidents. The database has wide application to aviation safety analysis, being a source of factual data regarding the evacuation process. In their report to the Committee of Transportation and Infrastructure, US House of Representatives [4], the US Government Accountability Office (GAO) recommended that the FAA, “….develop a complete autopsy database that would allow them [FAA researchers] to look for common trends in accidents, among other things. In addition, the researchers would like to know where survivors sat on the airplane, what routes they took to exit, what problems they encountered, and what injuries they sustained. This information would help the researchers analyse factors that might have an impact on survival.” This is precisely what the AASK database is intended to do. It is also key to the development of aircraft evacuation models such as airEXODUS [5-8], where insight into how people actually behave during evacuation from survivable aircraft crashes is required. With support from the UK CAA (Project 277/SRG/R&AD), AASK V3.0 was developed [3]. This was an on-line prototype system available over the internet to selected users and included a significantly increased number of passenger accounts compared with earlier versions, the introduction of cabin crew accounts, the introduction of fatality information and improved functionality through the seat plan viewer utility. The most recently completed AASK project (Project 560/SRG/R+AD) involved four main components: a) analysis of the data collected in V3.0; b) continued collection and entry of data into AASK; c) maintenance and functional development of the AASK database; and d) user feedback survey. All four components have been pursued and completed in this two-year project. The current version developed in the last year of the project is referred to as AASK V4.0. This report provides summaries of the work done and the results obtained in relation to the project deliverables. The relevant extract from the project proposal is provided in Appendix A.



3



Data Collection and Entry into AASK During this project a total of 50 accidents, accounts from 622 passengers and 45 crew and data relating to 11 fatalities were added to the database. A complete listing of accidents in AASK V4.0 can be found in Appendix B. The primary source of additional data entered into AASK was provided by the US NTSB. The accident information included in AASK V4.0 covers the period 04/04/77 – 23/09/99 and consists of: • 105 accidents; • 1917 individual passenger records from survivors; • 155 records referring to cabin crew interview transcripts; and • 338 records of fatalities (passenger and crew).
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3.1



The majority of the additional data was derived from the NTSB study covering the period September 1997 to June 1999 [10]. This involved 46 evacuations, 2,651 passengers and 18 different types of aircraft. Of the 46 evacuations, one was considered an emergency evacuation while 45 were considered to be precautionary evacuations. Due to the nature of this data it was considered necessary to modify the data categorisation within AASK. These modifications resulted in the creation of new categories to represent the type of evacuation (see 4.1). As can be seen from Table 25 (Appendix B), some 28 of the 46 new NTSB accidents were found to have no passenger or cabin crew information. This was primarily due to the NTSB not attempting to collect passenger data from accidents involving non-Americanregistered airlines. In addition, some airlines did not provide sufficient information to track passengers.



3.2



Other new data was derived from a variety of sources: a) The Australian ATSB provided data relating to a single accident. b) Additional data relating to an accident which already existed in AASK V3.0 was derived from the internet resource. This led to information relating to 64 passengers. c) Data relating to two accidents was located on the internet. This information related simply to the accident description, with no passenger or cabin crew accounts available. d) Information relating to 17 passengers in various AASK V3.0 accidents became available and were entered into AASK. e) Additional data relating to 14 cabin crew from three accidents already existing in AASK V3.0 was added to the database. f) Using the seat plan viewer, additional data was inferred for some passengers already entered into AASK 3.0.



4



Maintenance and Functional Development Developments undergone during the lifetime of the current project can be categorised under the following areas: • Data Structure; • Database presentation; • Query Engine Developments; • Seat Plan Viewer Developments. The developments in each of these areas will briefly be discussed.



4.1



Data Structure The majority of data added to AASK from the NTSB was classified as 'precautionary'. Such a classification did not previously exist within AASK. In analysing evacuation data it may be desirable to separate emergency evacuations from precautionary evacuations and so a new evacuation categorisation was developed for AASK. While AASK already had a categorisation referring to 'planned' and 'unplanned' emergency evacuations, the NTSB data used these terms in relation to precautionary evacuations. Furthermore, from the perspective of the passengers or the cabin crew, some of the NTSB precautionary evacuation situations bordered on near emergencies, with smoke in the cabin or damage to the aircraft. To accommodate this range of evacuation types, a new field named 'Type of Evacuation' was added to the database.
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The 'Type of Evacuation' can be categorised into the following sections: 4.1.1



Emergency Evacuation: exemplar accidents 66 and 70. Here we define emergency as an incident resulting in a perceived or actual life threat to crew and/or passengers that is anticipated to grow unless crew/passengers are speedily removed from the aircraft. There are two types of Emergency Evacuation: a) Planned emergency: exemplar accident 66. In these incidents Cabin Crew (CC) have a long period of time – usually measured in minutes – to rehearse checklists, brief passengers and converse with each other. Passengers also have a period of time to mentally prepare for evacuation. Planned emergency evacuations usually follow a serious in-flight incident, such as a fire in a cargo hold. b) Unplanned emergency: exemplar accident 70. In these incidents CC have very little warning before the emergency, little or no time to rehearse checklists, brief passengers and converse with each other. Passengers also have little or no time to prepare for evacuation.



4.1.2



Precautionary Evacuation: exemplar accident 78. Here CC and passengers have preparation time equivalent to the planned emergency, but there is no immediate emergency. In precautionary evacuation situations, the passengers, crew and/or aircraft are not exposed to life-threatening conditions however; the crew anticipate that potentially life-threatening conditions may develop. This is usually the result of for example a bomb scare or a smell of fuel in the cabin. In these incidents, crew must balance the risks of not evacuating with the risks associated with evacuating. While life-threatening conditions have not yet developed, in the expectation that this could soon occur, passengers are usually evacuated. Usually in precautionary evacuations, time is not as critical as in emergency incidents. As a result, passengers are often told to 'sit and slide' at the exit instead of jumping. Passengers may even be instructed to use a single exit such as ventral airstairs. More often than not, precautionary evacuations are planned.



4.1.3



Post-incident Deplaning: exemplar accident 15. In these situations some untoward event has occurred within the cabin or to the aircraft, possibly causing serious damage to the aircraft or even resulting in loss of life on-board the aircraft. The decision is taken to remove passengers from the aircraft even though there appears to be no immediate threat to passengers resulting in an unscheduled disembarkation onto the tarmac. This may result from, for example, an aborted take-off (accident 15) causing substantial damage to the aircraft but no post-incident threat to the passengers. In the majority of cases, CC prepare passengers for deplaning, hence all unscheduled deplaning following an incident are seen as 'planned'.



4.2



Database Presentation



4.2.1



Server and hardware installation, set up and testing A dedicated PC (Pentium III 1.0 GHz, 1GB SDRam and 20GB hard drive) with Netscape Enterprise web server was purchased and setup to serve the AASK database. In addition, a version of JDataConnect Java Database Connectivity (JDBC) Type 3 driver software product used by the Query Builder and SPV for the database connection allowing unlimited simultaneous users was purchased and installed.



4.2.2



On-line help facilities An online help facility was developed that includes a complete description of the AASK database and its structure. Also included are a number of examples of how to construct queries using the Query Builder. Furthermore, a description of hardware/ software requirements for running the Query Builder and SPV is also included. Online help is only available to registered visitors. Part of the online help is a graphical structure of the database.
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Database structure While the database designers and regular users of the database soon become familiar with the structure of the database, occasional users may have difficulty in formulating queries and using the database if they do not understand the overall structure of the database. To overcome this difficulty, a graphical representation of the database structure was developed (see Figure 1). This is particularly relevant when constructing queries. A complete description of each table is also provided. In order to view the description the user must click on the item to reveal a complete description of all the associated fields (see Figure 2).



4.2.4



Database component selection A database component selection feature has been added (see Figure 3). This feature allows users to select a particular part of the AASK database and query the data. For instance users can select components such as 'Accident' or 'Accident and Passenger'. This feature improves the performance of the database by allowing the user to load and run a smaller amount of data.



4.2.5



Performance Performance improvement techniques such as Round Trip Reduction (RTR) technology, Java Threads, and database connection pooling have been included. RTR technology provides performance improvements for Java applets operating on lower bandwidth connections such as Internet dial up access. On a typical low bandwidth connection the client-to-server-to-client round trip time is often a significant factor degrading JDBC performance. RTR technology reduces the number of round trips between the Java applet and the database server by batching multiple JDBC requests into a single transmission. [9] Java Threads enhance performance and functionality by allowing a program to efficiently perform multiple tasks simultaneously. Connection pooling provides performance improvement by reducing the time taken to connect to the database. Without pooling, new physical connections must always be established which is time consuming and expensive on the database engine. [9]



4.2.6



Security AASK is available online at http://aask.gre.ac.uk on its own dedicated server. The AASK Database is only available for authorised users. An authorised user can gain access to the database by providing his/her user id and password. Information about the authorised users is stored in a separate database. In addition, the AASK database online help is only available to registered visitors.
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Figure 1



The diagram of data relationships in AASK V4.0



Figure 2



Click on the accident table to reveal the field descriptions shown above
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Database components



Figure 3 4.3



The component selection screen



Query Builder The code written for the Query Builder has been completely restructured. This was done in order to improve the ease with which additional query features could be added to the database. This will also improve maintainability of the Query Builder. The user interface has been improved and now has a better layout and further functionality. Further testing was carried out and new information/error messages which are more user-friendly have now been inserted – the major changes are described below.



4.3.1



Query simplification and confirmation A query confirmation feature has been added both to the generated Structured Query Language (SQL) code and the easier to read structured English translation of the code. All the main keywords are also highlighted for easier reading. This gives the user a check before running the query that is particularly useful if the uses of the logical functions AND/ OR have been misunderstood (see Figure 4). In addition, if the selected fields are from two tables that are not linked in the database, the user is asked to modify the query.
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dif the uer.



Key words highlighted Structured English translation



i Figure 4 4.3.2
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The translation feature for SQL queries



Inclusion of pre-constructed queries feature This feature allows users to select a previously constructed query and run it. Two types of pre-constructed queries are included, namely non-modifiable and modifiable queries. Users can select and execute non-modifiable queries but they cannot modify them. On the other hand, in the case of modifiable queries, users can modify values of query constraint fields. This new feature is very useful and easy to use. All the preconstructed queries are stored in the database and are loaded in the Query Builder upon successful user login.



4.3.3



Cutting and pasting query results A number of potential and existing problems with the copy and paste facility have been rectified. These problems arose due to security issues relating to AASK using an operation to store data on the user's computer clipboard. Users now follow download instructions that are consistent with the access permissions. When data is copied from the results of a query to the user clipboard this is confirmed by a message as shown in Figure 5. Once placed on the user's clipboard, the query results can be analysed using any appropriate software such as MS Excel.



4.3.4



Support for aggregate functions. For users who only require a simple statistical result the database standard Structured Query Language (SQL) aggregate functions are used to determine various statistics on sets of values. The following aggregate functions are included in the Query Builder: • COUNT: Counts the number of rows containing not null values for the given column.
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• SUM: Outputs the sum of all values in a given column. • AVG: Outputs the mean or average of a given column. • MIN: Outputs the minimum value in a given column. • MAX: Outputs the maximum value for a given column.



Figure 5 4.3.5



The cutting and pasting operation for query results



Support for SQL 'GROUP BY' and 'HAVING' clauses This SQL clause specifies the groups into which output rows are to be placed and, if aggregate functions are included, calculates a summary value for each group. In other words the GROUP BY clause is used to combine rows with the same column values into a single row. The criterion for combining rows is based on the values in the columns specified in the GROUP BY clause. The HAVING clause complements the GROUP BY clause by applying one or more conditions to groups after they are formed, which is similar to the way the WHERE clause applies constraints to individual rows. However, unlike in the case of the 'WHERE' clause, query constraints can have aggregate functions fields in the HAVING clause. In other words, the WHERE clause is used to exclude unwanted rows before they are grouped whilst the HAVING clause is used to filter records after they have been grouped.



4.4



Seat Plan Viewer A major part of the AASK development has involved the upgrading of the Seat Plan Viewer (SPV). The SPV is a graphical tool that allows users to view a plan of the aircraft. Information concerning the exits, passengers and exits used by each passenger is also displayed. All the necessary data comes from the AASK database. The previous version of the database could only access the SPV when AASK was used in the stand-alone format (i.e. not through the Web). This was considered to be a considerable limitation of AASK as the SPV allowed for easier interpretation of AASK data. The stand-alone version of the SPV – written in Visual C++ – has been re-written in Java to make it accessible on the Web. As well as including all the previous functionality, the new Web-Based version includes additional functionality and a new user guide to starting the SPV was written.
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The Seat Plan Viewer can be used independently of the Query Builder and is also only available to authorised users. The main features of the SPV are: • Password protection – only available to authorised users; • Accident information such as accident dates, identity number and aircraft type is displayed; • Graphical output of seats and exits; • Exit information – exit labels are provided to assist users to easily identify the position of each exit; • Exits used by each passenger easily seen by colour coding; • Viewing of either survivors or fatalities or both; • Zoom in and zoom out facility – the plan for wide bodied aircraft can be quite crowded if it is to fit into one screen, so this zoom feature provides for improved legibility; • Aircraft plan print facility; • Passenger information – where available, the information displayed for each passenger consists of: gender, age, survivor / fatality, exit used, and seat label; • Information about the travelling companions; • Exits used – all the passengers who used an exit are highlighted. Three of the most useful new features are now described in more detail: 4.4.1



Seat labels Due to the large variety of cabin configurations, even within the same manufacturer's model, seat labelling is not at all obvious. In AASK V3.0 it was only possible to highlight the gender and age of the passenger sitting in a particular seat. In AASK V4.0, it is also possible to provide the seat label. This is especially useful as passengers often refer to one another by terms such as 'the man in 5A' or 'my wife was in 32 B'. It is illustrated in use in Figure 6.



Seat label



Figure 6



June 2008



Seat labels shown by the SPV
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Travelling companion information This feature allows information relating to a passenger's companions to be highlighted. The information is also displayed in a message box. This not only provides quick and useful information about the passengers but also has been very effective in doing companion data validation. An example is illustrated in Figure 7.



Passenger selected. Note: Different colour for companions and the selected passenger.



Figure 7 4.4.3



Companion relationships given graphic illustration in the SPV



Exits used With this feature the user can click on an exit and view all the passengers that made use of the exit. When an exit is selected, all the passengers who used the exit are highlighted and the total number of passengers using the exit is displayed in a message box.



Exit clicked



Figure 8
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Graphic illustration of exit selection from the SPV
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Analysis of Data in AASK V4.0 The AASK database can be used for a variety of purposes. The type of analysis performed is dependent on the nature of the questions posed to the database. Thus, the uses of AASK are far greater than those originally envisaged by its developers. In this section, several analyses performed using the AASK database will be presented. All analyses and results must be carefully considered within the context of the database. Reply rates vary considerably from accident to accident and the analysis conducted using AASK is based on passenger accounts from those passengers who 'responded' to the request for information. For certain types of questions, knowledge of such statistics may be vital in order to establish whether or not the data represents a fair cross-section of all the data. For example, a proportion of the survivors who fail to return questionnaires may have exhibited behaviour that greatly influenced the outcome of the evacuation. In earlier publications based on AASK [11, 12, 13] several key analyses were conducted. The first concerned an analysis of the data set in AASK V3.0. This study focused on: survivor and reply rate; age and gender distribution; nearest exit usage; seat belt usage and difficulty; direction and distances travelled by evacuating passengers; and exit distribution and availability. This study was conducted to determine whether findings made using earlier versions of the database remain valid after the introduction of the additional data. This study reported to the CAA in September 2002 that the results were still valid [12]. This analysis was then extended to include new aspects of the AASK V3.0 data set not previously reported, with a particular focus on data relating to cabin crew [11,13]. Here we go on to extend the analysis to include the data from AASK V4.0 (see section 5.8). The following analysis is a repeat of the analysis reported in [11,13] utilising the new database in AASK V4.0. The analysis will utilise different subsets of the data available within the database. Of the 105 accidents entered into AASK V4.0, 49 have detailed passenger and crew accounts and so are suitable for analysis (see Table 1 and Appendix B). This compares with 31 accidents from the previous analysis [11, 12, 13]. Note that the reply rate, for the 48 aircraft for which we also have the number on board, varies from 3% to 95%. The average reply rate for these 48 is 45%, and in 22 accidents there are replies from at least 50% of the survivors. Within AASK V4.0, data is available from 42% of the survivors of the 49 accidents.



5.1



Survival Rates The survival rates – as determined from those accidents in which we have detailed passenger and crew data i.e. the 49 accidents shown in Table 1 – ranged from 24% to 100%. There were 35 accidents in which all passengers survived, however, it should be noted that some of these accidents are classed as precautionary evacuations.
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290 65.17 148 8.11 113 50.44 37 100.00 287 99.65 146 39.04 34 58.82 148 49.32 193 62.69 271 13.65 19 89.47



John F. Kennedy Int A/P New Hope, Georgia Sky Harbour Int A/P, Phoenix, Arizona 43 10/08/88 B-737-222 Little Rock, Arkansas 45 27/06/85 DC-10-10 Luis Munoz Marin Int A/P, Puerto Rico 46 30/12/89 B-737-204 Tucson Int A/P 49 01/02/91 B-737-300 Los Angeles Int A/P 51 03/12/90 DC-9-14 Detroit Metro A/P, Michigan 52 03/12/90 B-727-251 Detroit Metro A/P, Michigan 53 28/02/84 DC-10-30 John F. Kennedy Int A/P 54 23/01/82 DC-10-30CF Logan Int A/P Boston 55 31/08/88 B-727-232 Dallas/Fort Worth Int A/P Texas 59 25/10/86 B-737-222 Charlotte Douglas Int A/P, Nc 60 09/01/83 CV-580 Brainerd A/P, Minnesota 61 15/11/87 DC-9-14 Stapleton Int A/P, Colorado 62 08/03/98 DC-10 Manchester A/P England 65 29/04/93 EMB-120RT Pine Bluff A/P, Arkansas 66 02/06/83 DC-9-32 Greater Cincinnati Int A/P, Kentucky 67 02/07/94 DC-9-31 Charlotte, North Carolina 70 22/08/85 B-737-236 Manchester A/P England 72 13/08/98 CRJ Knoxville, Tennessee, USA 75 25/04/98 DC-9 Detroit Metro A/P, Michigan 78 06/06/98 Bae 31 Evansville A/P, Indiana, USA Jetstream 79 09/07/98 A-300B4Luis Munoz Marin Int A/P, Puerto 605R Rico 80 09/02/98 B-727-223 O'Hare Int A/P, Chicago 81 27/08/98 MD-82 Phoenix A/P, Arizona, USA 84 19/01/99 ATR-72 St Louis A/P, Missouri, USA 87 01/11/98 B-737 Atlanta A/P, Georgia, USA 89 12/11/98 DHC-8 Boston A/P, Massachusetts, USA 90 26/12/98 MD-88 Dallas/Fort Worth Int A/P Texas 92 08/01/99 CRJ Covington A/P, Kentucky, USA 95 29/07/98 B-737 Newark A/P, New Jersey, USA 96 20/04/98 B-727 O'hare Int A/P, Chicago, USA 98 17/02/99 A-320 Columbus, Ohio, USA 99 08/05/99 SAAB-340-B John F. Kennedy Int A/P 100 01/06/99 MD-82 Little Rock, Arkansas 101 22/06/99 B-737 Scotsbluff, Nebraska, USA 110 27/03/98 DC-9 O'hare Int A/P, Chicago, USA



189 12 57 37 176 55 20 73 121 37 17



100.00 100.00 100.00 100.00 61.54 96.49 100.00 100.00 100.00 100.00 100.00



37.57 58.33 61.40 89.19 37.50 58.18 90.00 54.79 11.57 27.03 76.47



Entered%



189 12 57 37 286 57 20 73 121 37 17



Reply%



Dallas/Fort Worth Int A/P Texas Salt Lake City Int A/P Hartsfield Int A/P, Atlanta, Ga Seattle-Tacoma Int A/P Sioux Gateway A/P, Iowa Laguardia A/P NY False River Air Park, Louisiana Bradley A/P, Connecticut San Jose, Costa Rica John F. Kennedy Int A/P Raleigh County Memorial A/P, Wv



Survivor%



DC-10-30 B-727-232 DC-9-32 DHC-8-102 DC-10-10 B-737-400 SAAB-340-B MD-83 B-757-225 MD-11 Bae 31 Jetstream 30 30/07/92 L-1011-385-1 41 04/04/77 DC-9-31 42 29/12/80 DC-8-61



Survivors



14/04/93 14/10/89 08/06/95 15/04/88 19/07/89 20/09/89 01/02/94 12/11/95 29/09/88 02/04/95 30/01/91



Location



Max Pax



1 2 3 4 6 7 8 10 17 18 19



Aircraft



Pax on Bd



ID Date



*Pax Load%



Table 1: Survivor and reply rate analysis



Category of accident



59.26 intact external fire 91.67 intact internal fire 63.16 intact external fire 100.00 ruptured external fire 48.30 ruptured external fire 80.00 ruptured in water 95.00 intact external fire 73.97 intact external fire 11.57 intact no fire 32.43 intact external fire 82.35 intact external fire



280 275 101.82 280 100.00 12.14 13.93 intact external fire 81 100 81.00 21 25.93 85.71 100.00 ruptured external fire 238 241 98.76 238 100.00 5.46 5.88 intact external fire 102 109 93.58 102 100.00 22.55 25.49 intact external fire 257 268 95.90 257 100.00 15.95 18.29 intact in water 128 83 40 146 163 200 101 114 30 77 N/D 27 41



122 104.92 128 64.84 78 51.28 146 100.00 229 71.18 354 56.50 148 68.24 118 96.61 48 62.50 83 92.77 N/D 30 90.00 100 41.00



52 131 46 26 19



103 130 50 0 30



243 267 116 75 17 100 18 45 5 109 149 26 27 139 63 27



50.49 100.77 92.00 N/D 63.33



128 63 33 146 163 198 89 114 29 52



100.00 75.90 82.50 100.00 100.00 99.00 88.12 100.00 96.67 67.53



20.31 68.25 51.52 9.59 9.20 27.78 74.16 2.63 65.52 73.08



27.34 intact external fire 69.84 ground collision 51.52 ground collision 9.59 ground collision 11.66 intact in water 29.80 ruptured in water 98.88 ruptured external fire 100.00 intact no fire 75.86 intact no fire 100.00 rupture no fire 127/0 intact external fire 27 100.00 77.78 88.89 intact no fire 18 43.90 77.78 100.00 intact internal fire 15 78 46 26 19



28.85 59.54 100.00 100.00 100.00



60.00 94.87 39.13 26.92 57.89



91.01 243 100.00 20.99



146 79.45 142 52.82 64 26.56 128 78.13 36 50.00 142 31.69 50 10.00 128 85.16 146 102.05 150 17.33 34 79.41 139 100.00 128 49.22 96 28.13



116 75 17 100 18 45 5 109 149 26 27 129 63 27



100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 92.81 100.00 100.00



61.21 32.00 41.18 27.00 11.11 35.56 80.00 25.69 40.94 30.77 44.44 69.77 34.92 3.70



93.33 ruptured external fire 100.00 intact external fire 45.65 intact no fire 26.92 intact external fire 63.16 intact no fire 27.57 intact external fire 63.79 intact no fire 34.67 intact no fire 41.18 intact external fire 31.00 intact external fire 11.11 intact no fire 40.00 intact external fire 80.00 intact no fire 33.03 intact no fire 53.69 intact external fire 30.77 intact no fire 62.96 intact no fire 87.60 ruptured external fire 39.68 in flight fire 3.70 intact internal fire



*Pax loading that exceeds 100% is due to infants not requiring seats



June 2008



Page 15



CAA Paper 2006/01



5.2



A Database to Record Human Experience of Evacuation in Aviation Accidents



Gender and Age Distribution Of the 1859 records of passengers in AASK V 4.0 the age is given for 1288 (69%). Of these, 721 (55.98%) were male and 558 (43.32%) were female, the remainder being passengers where gender was not recorded. The average age of all survivors where age and gender is known is 40.3 yrs with the average age of females slightly lower at 39.9 yrs and the average age of males slightly higher at 40.8 yrs. Table 2 shows the breakdown of the survivors by gender and age. Compared with the data in AASK V3.0, we find the average age of the survivors has increased slightly. The oldest surviving female was 86 years old while the oldest surviving male was 80 years old. Table 2: Breakdown of survivors by gender and age Gender



# Pax



# Pax with Mean Age no age data (years) 721 670 200 40.8 558 512 202 39.9 9 3 169 15.2 1288 1185 571 40.3 *Passengers less than 18 years excluded



MALE FEMALE N/D All Pax



# Pax >18



Mean Age (years)* 43.2 42.8 42.3 43.0



The age distributions follow a bell shaped curve with low numbers in the under 18 age group being matched by low numbers in the over 70 age group as shown in Figure 9.



Number of Passengers



Age of all passengers where known (1288) 50 45 40 35 30 25 20 15 10 5 0 0



20



40



60



80



100



Age



Figure 9 The age distribution of all passengers where age is known When the age distribution is broken down by gender there is a large disparity in the numbers travelling in the 35 - 55 age groups as can be seen in Table 3. This difference can also be graphically illustrated in Figure 10. The difference is thought to represent the gender difference in the professions travelling.
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