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壹、前言
國際航空運輸安全研究2009年研討會（Air Transport Research Society World Conference）本年度在阿拉伯聯合大公國阿布達比舉行，此次為第十三屆年會，會議中針對飛航安全管理系統、風險管理、人為因素、以及全球飛航安全最新科技等議題進行專題報告與研討。 
國際航空運輸安全研究協會（Air Transport Research Society, ATRS）的總部在加拿大溫哥華的哥倫比亞大學〈University of British Columbia〉，該協會結合航空、經濟、社會等各面向的研究學者，共同研究及討論國際航空領域的發展及飛航安全等議題。尤其對全球各地區國際機場的發展，更是近幾年討論的重點主題之一。
本屆年會有分別來自全世界約300位代表參加。本次會議是以同時間六個不同主題之場次發表論文的方式進行。本會科發計畫執行團隊亦於大會中發表有關航空器操作程序疏失評估（Formal Error Prediction: The Evaluation of Standard Operating Procedures in a Large Commercial Transport Aircraft）之相關論文。
貳、會議議程
本此次研討會由世界各國民航相關領域之專家學者進行多篇專題報告與研討，議程如下：
六月二十六日
12:00-15:00
ATRS Networking/Executive Committee Meeting

15:00-17:00
ATRS Airport Benchmarking Task Force Meeting

15:00-18:30
Registration of delegates 

17:30-20:30
Welcome Reception 

六月二十七日
08:30-13:00
Registration of delegates

09:45-10:30
2009 Conference Opening and Welcoming Addresses

10:30-11:00
Keynote Address

11:00-12:00
Panel – Addressing Road Blocks for Continued Middle East Passenger Growth 

13:00-13:30
ATRS Global Airport Benchmarking Project, 2008

13:30-14:30
Panel - Competitive Airport Strategies

15:00-16:30
Concurrent Session I

Session I-A 
Mergers & Alliances (1)

1. Developments in European Airline Consolidation (Benjamin Koch, Sascha Albers and Bjoern Goetsch) [Paper No. 122]

2. The Impact of Liberalization on Alliances and Mergers: EU-US Open Skies (Kostas Iatrou and Lida Mantzavinou) [Paper No. 247]

3. Airline ‘No Man’s Land’ The Crisis Faced By Traditional Hub Carriers and How To Escape It  (Jürgen Ringbeck, Fadi Majdalani and Chris Manning) [Paper No. 274]

4. Flying Through Stormy Skies How Airlines Can Navigate the Global Recession (Jürgen Ringbeck and Daniel Röska) [Paper No. 275]

Session I-B 
Airport Planning & Operations (1)

1. Comparative Evaluation of Aircraft Traffic and Air Traffic Control Capacity at Sao Paulo (Carlos Müller and Derick Moreira Baum) [Paper No. 126]

2. The Development of Airport Facilities based on Eco-Airport Concept in Japan and ASEAN Countries (Sakti Adji Adisasmita) [Paper No. 273]

Session I-C 
Air Traffic Management (1)

1. Study of Aircraft Derived Temporal Prediction Accuracy using FANS (Jesper Bronsvoort , Greg McDonald, Robert Porteus and Ekkehard Gutt) [Paper No. 118]

2. Advances in Air Traffic Management:  The Integration of Predictive Weather into ATM Systems (Dawna Rhoades and Kelly Neville) [Paper No. 276]

3. The Effects of Performance-Based Navigation On Air Traffic (Alexandre Luiz Dutra Bastos and Cláudio Jorge Pinto Alves) [Paper No. 128]

Session I-D 
Air Transport & the Environment (1)

1. EU-Legislation Tackling Aviation’s CO2 Emissions: Model-Based Empirical Estimation of the Economic and Ecologic Impact of the EU-Emissions Trading Scheme on the International Aviation Sector (Janina Scheelhaase, Martin Schaefer , Wolfgang Grimme and Sven Maertens ) [Paper No. 94]

2. Introducing Emission Trading Schemes in the Aviation Industry: Impacts and Reaction Strategies (Jan Vespermann)

3. Impact of Nox Emissions Regulation – Cost Benefit Analysis (Jean Bresson) [Paper No. 237]

4. Better Understanding of Airline Carbon Offset Schemes (Risa Morimoto)

Session I-E 
Aviation Safety & Security (1)

1. An Investigation of Fatigue in Helicopter Emergency Medical Services Accidents (Shirley Phillips and Jason Goodman) [Paper No. 209]

2. Emotional Carry-on Baggage: Another Factor Contributing to the Air Rage Phenomenon (Joyce A. Hunter) [Paper No. 129]

3. A Study of In-flight Emergencies (Te-Ching Liu, Yueh-Ling Hsu and Chin-Men Yen)

Session I-F 
Airport Economics (1)

1. Proposal for Calculation of Airports Accessibility With Use of Geographical Information Systems (Aurélio Ferreira Braga, Erivelton Pires Guedes and Rogério Pecci Filho) [Paper No. 173]

2. Passenger Demand at Spanish Airports: A Decomposition of Seasonal Concentration (Nigel Halpern) [Paper No. 10]

3. The Dilemma Between Capacity Expansions and Multiairport Systems: Empirical Evidence from the Industry's Cost Function  ( Juan Carlos Martin and Augusto Voltes-Dorta) [Paper No. 69]

17:00-18:30
Concurrent Session II  

Session II-A 
Mergers & Alliances (2)

1. The Airfare Effects of Airline Alliances on Complementary Routes (Tae Oum, Chunyan Yu and Li Zou)

2. The Qantas-Air New Zealand Failed Trans-Tasman Collaboration Applications: Ex-Ante Prediction and Ex-Post Realization Financial Analysis (Robert Yaansah)

3. Scenarios Regarding the Evolution of Configuration of Airport Networks and Airline Alliances (Rosário Macário and Vasco Reis)

Session II-B 
Airport Economics (2)

1. The Internalization of Airports’ Congestion (Juan Carlos Martín and Concepción Román) [Paper No. 70]

2. Optimizing Composition of Flights in Peak Hours at Hub Airports From Market Competitive Perspective (Jan Veldhuis, Jaap De Wit and Rogier Lieshout) [Paper No. 261 – not available for distribution]

3. The Perspectives of Recreational General Aviation as a Form of Special Interest Tourism: A Comparative Case Study of Greece & Spain (Ioulia Poulaki and Andreas Papatheodorou) [Paper No. 146]

Session II-C 
Airline Operations

1. Disruption Management in Airline Operations: How Situation Awareness Informs Controller Decision-Making (Peter Bruce) [Paper No. 152]

2. Airline Irregular Operations and Optimization: the Case of Chinese Carriers (Wei Huang, Xianghui Zhang and Wenjun Wang) [Paper No. 279]

3. Formal Error Prediction: The Evaluation of Standard Operating Procedures in a Large Commercial Transport Aircraft (Wen-Chin Li, Yueh-Ling Hsu, Danny Chang, Thomas Wang and Don Harris) [Paper No. 108]

Session II-D 
Air Transport & the Environment (2)

1. Unilateral GHG Control Measure and Aviation Industry: A Theoretical Analysis (Andrew Yuan and Anming Zhang) [Paper No. 109]

2. Airline Emission Charges: Effects on Airfares, Service Quality, and Aircraft Design (Jan K. Brueckner and Anming Zhang)

3. A Study on Impact to Korean Aviation Industry of Voluntary CO2 Offsets Program (Baek-Jae Kim, Kwang-Eui Yoo and Youn Chul Choi) [Paper No. 52]

Session II-E 
Aviation Safety & Security (2)

1. Safety Perception of Turkish and European Passengers in Turkish Airports: A Cross-National Comparison (Nuriye Güreş, Halil Demirer, Mehmet Kara and Şenkan Aldemir) [Paper No. 143]

2. Aviation Security – A Structural Complexity Management Approach (Mara Cole, Andreas Kuhlmann and Oliver Schwetje) [Paper No. 96]

3. A Study on the Aviation Safety Policy and Enhancement of Aviation Safety for Low Cost Carrier in Korea (Kang-Seok Lee) [Paper No. 62]

Session II-F 
Human Resource Management & Human Factors

1. Work Stress, Job Satisfaction, Organizational Commitment and Turnover Intentions for Flight Attendants - Evidence from Taiwan (Ching-Fu Chen and Ya-Ling Kao) [Paper No. 68]

2. The Relationship Between Psychosocial Risk Factors and Work-Related Musculoskeletal Disorders Among Flight Attendants (Kai-Hui Lee, Margaret Stewart and Li-Hua Kao) [Paper No. 161]

3. A Study of Airline Purser Selection Criterion of the Civil Aviation Industry (Te-Chang Liu and Qi-Zhi Shan) [Paper No. 174]

六月二十八日
09:00-10:30
Concurrent Session III

Session III-A 
Air Transport Policy

1. Aviation Policy in Transition Economies: The Case of China (Zheng Lei) [Paper No. 26]

2. Liability Regulations in Air Transportation in Turkey (Hulya Goktepe) [Paper No. 130]

3. Financial Fitness Tests For Start-up Airlines (David Li, Fatima Al Kaabi, Zain Abdul Naser Al Zubaidi and Paul Hooper) [Paper No. 246]

Session III-B 
Airline – Airport Relationships (1)

1. Airport Monopoly Regulation With Downstream Airline Duopoly and Vertical Product Differentiation (Karsten Fröhlich) [Paper No. 150]

2. The Relationship Between Airports and Airlines: An Empirical Analysis of Dimensions and Success Factors (Bjoern Goetsch, Jens Ruehle and Sascha Albers) [Paper No. 125]

3. Vertical Relations Between Airports and Airlines: Is There a Trade-Off Between Welfare and Competitiveness? (Cristina Barbot) [Paper No. 2]

4. Effects of Airport-Airline Vertical Relationships (Tae Oum and Xiaowen Fu) [Paper No. 277]

Session III-C 
Low Cost Carriers (1)

1. Price Transparency of Low Cost Fares: Is It Really Important? (Andrea Salanti, Paolo Malighetti and Renato Redondi) [Paper No. 29]

2. Airlines-Within-Airlines Strategies and Entry of Low Cost Carriers (Ming Hsin Lin) [Paper No. 67]

3. An Analysis of Corporate Social Responsibility Among Low-Fares Airlines Flying To and From the United Kingdom (Tim Coles and Emily Rader) [Paper No. 249 – not available for distribution]

Session III-D 
Air Transport & the Environment (3)

1. The Implications of the Ticket Tax at Airports in the Netherlands (Jan Veldhuis and Joost Zuidberg) [Paper No. 214 – for presentation only]

2. Carbon Taxation Responses in the Aviation Industry (Mehmet Özmen)

3. The Environmental Impacts of Increased International Air Transport – Past Trends and Future Perspectives (Eric Pels) [Paper No. 176 – not available for distribution]

4. Will Rapid Growth of the Middle East Air Transport Sector be a New Challenge for Climate Policies? (Annela Anger and John F. O’Connell) [Paper No. 162 – for presentation only]

Session III-E 
Aviation Safety & Security (3) – Safety Management Systems

1. The Study of the Relationship of Mission Statements, Safety Culture, and SMS (Yi-Hsin Lin) [Paper No. 40]

2. Risk Rose Implementation in Safety Management System (SMS) Process (Ojia Cokorilo, Slobodan Gvozdenovic and Petar Mirosavljevic) [Paper No. 14]

3. Structuring Risk Factors Related to Airline Cabin Safety (Yueh-Ling Hsu, Te-Chang Liu and Wen-Chin Li) [Paper No. 56]

Session III-F 
Airline Management (1)

1. A Dynamic Programming Algorithm Based on Expected Revenue Approximation for the Network Revenue Management Problem (Kuancheng Huang  and Yu-Tung Liang) [Paper No. 58]

2. There Is No Such Thing As a Fair Price Without Fair Pricing - Perceived Price Fairness of Airline Revenue Management (Mark Friesen) [Paper No. 16]

3. Applying Knowledge Management Techniques to a Decision Support System for Civil Aviation (Djan de Almeida do Rosário and Nilton Goldner)

11:00-12:30
Concurrent Session IV

Session IV-A 
EU-USA Open Skies

1. Muted Reactions – Assessing the Impact of the EU/US Open Skies Agreement (Andreas Eichinger, Wilhelm Drotleff and Tim A. Fongern)

2. The EU-US Open Skies Agreement: How Can Its Impact Be Assessed? (D.E. Pitfield) [Paper No. 1]

3. Long Term Relationships Between Open Skies Agreements and Passenger Flight Schedules Between US and Europe (Korcan Kavuşan and Terence Fan) [Paper No. 127]

Session IV-B 
Airline – Airport Relationships (2)

1. Frequency, Aircraft Size and Traffic Growth (Yimin Zhang) [Paper No. 229]

2. Regional Airport Subsidies in the EU – The Case for a More Economic Approach in the Application of the EU’s State Aid Rules (André W. Heinemann and Andreas Knorr) [Paper No. 144]

3. Good Schedules - Good Patterns? The Viability of a Pattern Recognition Algorithm in the Comparative Analysis of Indirect Temporal Connectivity at Amsterdam. Frankfurt and London Stansted Airports (Axel Budde, Guillaume Burghouwt and Jaap de Wit)

Session IV-C 
Air Traffic Management (2) 

1. A Framework for Air Traffic Management System of Iran (Hamidreza Bahramian, Khalil Zamani and Abdolreza Rezaee Arjroody) [Paper No. 220]

2. Prospects of Air Traffic Management in South-East Europe (Sanja Steiner, Tomislav Mihetec and Ana Božičević) [Paper No. 199]

3. Single European Sky Impact on South East European Aviation (Dejan Devic)

Session IV-D 
Air Transport & the Environment (4)

1. Airlines Business Models: Evolution and Their Impact on the Carbon Efficiency of Air Transport in the Intra-EU Market (Chikage Miyoshi and Keith Mason) [Paper No. 131]

2. Successful Airline Strategies in a Carbon-Constrained Future: Scenario Analysis for Investigating the Options (Sgouris Sgouridis) [Paper No. 192]

3. Determination of the Global Warming Based Sustainability Costs and Benefits for Civil Aviation Business Organizations: Consideration the Risk Management Approach (Triant Flouris and Ayse Kucuk Yilmaz) [Paper No. 78]

4. Sustainability of Airports: An Assessment of the Potential of Alternative Fuels (Milan Janic) [Paper No. 6]

Session IV-E 
Air Cargo & Logistics

1. Air Freight Economics. Survival of the Fittest? (Franziska Kupfer, Hilde Meersman, Evy Onghena and Eddy Van de Voorde) [Paper No. 139]

2. Development of Air Freight – Indicators of Influence on World Trade – An Empirical and Analytical Study (Stephan Horn and Peter Meincke) [Paper No. 83]

3. Economic Analysis of Automated Storage and Retrieval System At Brazilian Air Cargo Terminal (Luiz Antonio Tozi, Carlos Muller, Anderson Correia, Rogério Harada and Fabio Muraoka) [Paper No. 142]

4. Systematizing Air Cargo Routing Options for an Exhaustive Supply Network Modeling (Florian M. Heinitz and Peter A. Meincke) [Paper No. 50]

Session IV-F 
Airline Management (2)

1. Systematic-Risk and Value Determinants in the Aviation Industry (Paolo Malighetti, Michele Meoli, Stefano Paleari and Renato Redondi) [Paper No. 53]

2. Implications for Strategy Formulation By Using Sustainable Growth Model (Yu-Chun Chang, Chia-Jui Hsu and Hui-Kee Woon) [Paper No. 211]

3. Older Passengers as an Increasingly Important Customer Group for Airlines (Hansjochen Ehmer and Claudine Mischel)

14:00-15:30
Concurrent Session V

Session V-A 
Air Transport Development (1)

1. Alitalia - The Political Economy of a Failing National Carrier (Paolo Beria and Hans-Martin Niemeier) [Paper No. 59]

2. Capturing Advantage from Changing Circumstances – Or Not. The Shackles of Path Dependent Learning on ASEAN Airlines (Ian Douglas) [Paper No. 10]

3. Airline Services in Nigeria: An Empirical Analysis (Ogunkoya Adeniyi) [Paper No. 105]

4. The Impact of Competition on Airline Profits in the Philippines (Wilfred Sebastian Manuela Jr.) [Paper No. 54]

Session V-B 
Airport Economics (3)

1. Hubs Versus Airport Dominance (Volodymyr Bilotkach and Vivek Pai)

2. Business Aviation in Germany:An Empirical and Model-Based Analysis (Peter Berster, Marc Ch. Gelhausen and Dieter Wilken) [Paper No. 84]

3. The Economic Effects of Displacing Flights from a Major National Airport to Secondary Airports: a Dutch Case Study (R.B.T. Lieshout)

4. The Airport Network of the Iberian Peninsula: Analysis of Recent and Planned Developments (Álvaro Costa, António P. Antunes, Diana Silva and Miguel G. Santos)

Session V-C 
Airline – Airport Marketing (1)

1. Customer Value as a Framework for Analyzing Customer Services: the Airline Industry as a Case (Tina Boetsch , Thomas Bieger and Andreas Wittmer) [Paper No. 3]

2. Customer Value Factors of Very Light Jet Air Taxi Passengers - The Case of Switzerland (Andreas Wittmer and Tim Böttger) [Paper No. 20]

3. Building Airline Passenger Loyalty Through an Understanding of Customer Value: A Reverse Value Segmentation of the Trans-Atlantic Market (Ryan Leick)

4. Evaluating Frequent Flyer Programs From the Air Passengers’ Perspective: Prospects for Market Segmentation (Juan Carlos Martín, Concepción Román and Raquel Espino) [Paper No. 71]

Session V-D 
Air Transport & the Environment (5)

1. Long Term Scenarios on Aviation and Oil Availability, Kerosene Reduction Technologies (Dieter Wilken) [Paper No. 79]

2. Implementing Alternative Fuels in Aviation - A Scenario Based Analysis of Demand, Supply and Relevant Implications (Stephan Naundorf, Peter Phleps, Christian Kelders and Stephan Eelman)

3. The Cost of Fuel Consumption Increase to Airline: An Assessment of the ACRE Pollution Standards (Petar Mirosavljević, Slobodan Gvozdenovic and Olja Cokorilo) [Paper No. 75]

4. The 2008 High Oil Price Impacts on the Air Transport Sector in Europe: A Comparison With Carbon Price Effects (Annela Anger and Peter Allen) [Paper No. 163 not available on USB]

Session V-F 
Airline Management (3)

1. The Cost of Delay to Air Transport in Europe – Quantification and Management (Andrew Cook, Graham Tanner, Radosav Jovanović and Adrian Lawes) [Paper No. 107]

2. An Investigation Into Different Systems of Airline Service Quality (Blaise P. Waguespack and Dawna Rhoades) [Paper No. 179]

3. Reviewing the Concept of Airline Performance : The Case of Air France-KLM (François Domergue and Thierry Debergé) [Paper No. 185]

16:00-17:30
Concurrent Session VI

Session VI-A 
Air Transport Development (2)

1. The Development of Airline Networks Served by Hubs in the GCC Region (Paul Hooper, Chris Moore and Zain Al Zubaidi) [Paper No. 97 – not available for distribution]

2. The Growth of Arabian Airlines from a German Perspective - A Differentiated Analysis of the Impacts of New Air Services to Asia (Wolfgang Grimme) [Paper No. 90]

3. The Rise of the Arabian Gulf Airlines: An Insight Into Emirates' Core Competencies that Are Contributing to Its Twenty Year Cycle of Profits (John F. O’Connell) [Paper No. 180]

Session VI-B 
Airport Choice Decisions

1. Airport Choice and Capacity Constraints:A Multi-Level Approach (Marc Ch.Gelhausen) [Paper No. 83]

2. Modeling Air Itinerary Choice in Small Markets (Ali Rezaie)

3. A Study on Airport Access Mode Choice Behavior (Rong-Chang Jou,, Chih-Cheng Chen and Tzu-Lan Hsu) [Paper No. 4]

Session VI-C 
Airline – Airport Marketing (2)

1. Customer Relational Benefits and Loyalty – An Empirical Study of Airline Customers in Taiwan (Fang-Yuan Chen and Yu-Hern Cheng) {Paper No. 112]

2. Key Factors That Should Be Included in an Airline Brand Equity Evaluation Model (Keith Mason and Konstantinos Kalligiannis) [Paper No. 197]

3. The Effects of Online Service Quality on Consumer Satisfaction and Loyalty Intention -About Booking and Issuing Air Tickets on Websites (Seung Chang Lee) [Paper No. 235]

4. Key Factors That Should Be Included in an Airline Brand Equity Evaluation Model (Keith Mason and Konstantinos Kalligiannis) 

Session VI-D 
Air Transport & the Environment (6)

1. Impact of Aircraft Noise at Cagliari-Elmas Airport On Human Environment (R. Devoto, M. Fantola and N. Rassu) [Paper No. 76]

2. Noise Budgets at European Airports – an Economic Evaluation (Frank Borcherding, Hansjochen Ehmer and Hans-Martin Niemeier)

3. The Economic Benefits and Social Costs of Airport Development – An Example of Taiwan Taoyuan International Airport (Cherie Lu, Szu-Yin Liu and Celia Mak) [Paper No. 167]

4. Climate Change and International Air Freight (Paul W. Forster and Simson Demmer) [Paper No. 231]

Session VI-E 
Airport Planning & Operations (2)

1. Designing Engineered Material Arresting System for Restricted Airport Sites (Adival Magri Jr. and Alexandre Gomes de Barros) [Paper No. 205]

2. A Simulation Model for Runway Capacity Analysis Applied to the Sao Paulo International Airport (German Alberto Barragan De Los Rios and Claudio Jorge Pinto Alves) [Paper No. 110]

3. Brazilian Methodology to Calculate Airport Operational Runways Capacity (Hygino Rolim and Jose Vital) [Paper No. 106]

Session VI-F 
Network Development (1)

1. Redesigning Iran's Air Transportation System: A Systems Thinking Approach (Mahmoud Saffarzadeh, Alireza Mehri and Taha Fehri) [Paper No. 65]

2. Estimation of Route Choice Probabillites and Market Shares at Major Hub Airports With Regard to Passengers Departing From Japan (Hidenobu Matsumoto, Rogier Lieshout, Jan Veldhuis and Jaap de Wit)  [Paper No. 115]

3. Impacts of Liberalization in the North-East Asian Passenger Market (Nicole Adler, Xiaowen Fu, Tae Hoon Oum and Chunyan Yu)

09:00-10:30
Concurrent Session VII

Session VII-A 
Air Transport Development (3)

1. Financial Crisis and Aviation Leasing Market: The Emergence of China (Darcy Olmos-Mancilla) [Paper No. 48]

2. The Cross-Culture Consumer Values and Purchase Behavior in the Airport Commercial Area (Shiaw-Wuu Perng and Chien-Nan Wu) [Paper No. 44]

3. The Comparisons of the Shopping Satisfaction and the  Retailing Stores Between International Airports  (Shiaw-Wuu Perng, Chia-Chuan Chow and Chan Ting Tuo) [Paper No. 232]

4. Who Is a Better Spokesperson of an Airline? A Super Model or a Cartoon Character? (Yen-Heng Chen, Joel Zhengyi Shon and Dung-Ji Chen) [Paper No. 60]

Session VII-B 
Airport Ownership and Economic Oversight

1. Regulation ADP Airports -  An Economic Assessment (Hans-Martin Niemeier, Peter Forsyth, Jürgen Müller and Harald Wiese) [Paper No 171]

2. Diagnosis of the Brazilian Airport System and the Alternatives for Its Privatization (Dorieldo Luiz dos Prazeres, Leonardo Lúcio Esteves and Rogério Pecci Filho) [Paper No. 148]

3. The Productivity Analysis of Korean Regional Airports (Yeong Heok Lee, Jinseo Park and Yi Kim)

Session VII-C 
Airline Economics (1)

1. The Effect of Belly Cargo Volumes on Passenger Fares: Evidence From The U.S. Domestic Airline Industry (Christian Hofer and Cuneyt Eroglu) [Paper No. 9 – not available for distribution]

2. Airline Pricing Strategies Versus Consumer Rights - Is There a Need To Maintain the “Full and Sequential Use of Flight Coupons”-Rule? (Gregor Bischoff , Sven Maertens and Wolfgang Grimme) [Paper No. 32]

3. Spectrum of Competitiveness of Passenger Airlines on Air Cargo Market (Vasco Reis and Rosário Macário) [Paper No. 204]

4. Pricing Strategies in European Airline Markets: A Case Study on the Route London-Amsterdam (Marco Alderighi, Allesandro Cento and Claudio Piga) [Paper No. 

Session VII-D 
Low Cost Carriers (1)

1. The Rationale Behind Airports Selection of European Low Cost Carriers  (Kenth Lumsden, Muhammad Taimur Uddin, Junaid Arshad and Gunnar Stefansson) [Paper No. 27]

2. Regional Structure Based on the International Network Network of Low Cost Carriers in Asia: A Comparison With Full Service Carriers (Koichi Tanaka) [Paper No. 177]

3. The Struggling of New Comers in South Korean Airline Industry (Hew Jong Choi and Cheng-Lung Lu) [Paper No. 155]

Session VII-E 
Airport Planning & Operations (3)

1. Airport Protection – Planning & Politics: The Case of Christchurch International Airport, New Zealand (Christopher Kissling and Zhao Gao) [Paper No. 212]

2. Designing the Aerodrome Certification Authority within Civil Aviation Organization (Pedram Keshavarzian, Rouzbeh Yousefi and Hamid Reza Bahramian) [Paper No. 189]

Session VII-F 
Network Development (2)

1. The Competitive Analysis of Airport Hubbing as an International Logistics Center-Focus on Major Airports in Asia (Seock-Jin Hong, and Ji-Young Han)

2. Hub Competition and Travel times in the World-Wide Airport Network (Stefano Paleari, Renato Redondi and  Malighetti Paolo) [Paper No. 38]

3. On the Optimum Expansion of Airport Networks (Miguel G. Santos and António P. Antunes) [Paper No. 224]

11:00-12:30
Concurrent Session VIII

Session VIII-A 
The Economic Significance of Aviation

1. The Impacts of GATS Annex on Air Transport Services Coverage Expansion (Xingwu Zheng, Lingxiang Zhang and Wei Lu) [Paper No. 43]

2. Determination of Statewide Economic Benefits of Civil and Commercial Airports in Arizona (Javad Gorjidooz and Bijan Vasigh)

3. International Trade Rules and Aircraft Manufacturing: Will the World Trade Organization Resolve the Airbus-Boeing Dispute? (Jörg Bellmann, Rahel Schomaker and Andreas Knorr) [Paper No. 264]

4. Estimating Effects of Airport Capital on Economic Growth in Germany (Florian Allroggen and Robert Malina) [Paper No. 135]

Session VIII-B 
Airport Performance (1)

1. Metafrontier Malmquist Comparison of US and UK Airports (Albert Assaf and Peter Forsyth) [Paper No. 102]

2. Capacity Measurements in Airport Sector: Drawbacks of Conventional Methods and Benchmarking Airports Using Declared Capacity (Tolga Ülkü) [Paper No. 251]

Session VIII-C 
Airline Economics (2)

1. Airlines' Behavior for Choice of Aircraft Size and Network Design: Bi-Level Model (Mikio Takebayashi) [Paper No. 140]

2. Dynamic Effect of Low-Cost Entry on Conduct Parameter and Total Welfare (Hideki Murakami) [Paper No. 117]

3. Frequent Flier Programs, Taxes and Gains:-Formalizing the Impact of Award Tax Exemptions on Airline Revenue, Wages and Employer Profits (Nathalie C. McCaughey, Achim I. Czerny and Peter J. Forsyth) [Paper No. 132 – not available for distribution]

4. Aggressive Growth and de Novo Airline Survival (Terence Fan) [Paper No. 253]

Session VIII-D 
Low Cost Carriers (2)

1. Low-Cost Carriers in Eastern Europe - Sky Europe vs. WIZZ Air (Silvia Rucinska and Andreas Knorr) [Paper No. 154 – not available for distribution]

2. Cross Price Elasticity Measures Between Air Fares and Preferences of Business and Leisure Passengers on Low Cost Airport Terminals (LCTs) Development (Rohafiz Sabar and Rodney Fewings) [Paper No. 85]

3. Passenger Satisfaction of Low-Cost Carriers Terminal, Kuala Lumpur International Airport (Shinya Hanaoka, Hajime Inamura and Teruo Ohi) [Paper No. 153]

Session VIII-F 
Network Development (3)

1. Fragmentation of North Atlantic and Transpacific Air Transport Markets – Wither the Hubs? (Andreas Knorr, Andreas Arndt and Alexander Eisenkopf) [Paper No. 89]

2. Airline Network Structures and Development Strategies (Mark Azzam and Eva-Maria Cronrath) [Paper No. 134]

3. Assessment of Spatial Network Configuration for Cargo Airlines (Aaron B. Scholz) [Paper No. 137]

14:00-15:30
Concurrent Session IX

Session IX-A 
Air Transport & Tourism

1. The Impact of Indian Air Transport Developments on UK-Indian Tourism (Anne Graham) [For presentation only]

2. Economic Catalytic Impacts of Air Transport in Germany: The Influence of Connectivity by Air on Regional Economic Development (Andreas Arndt, Thomas Braun, Andreas Eichinger and Holger Pansch) [Paper No. 100]

3. Air Policy and Incoming Tourism Demand: The Cases of the Caribbean Community and the Middle-East (David Warnock-Smith and John F. O’Connell) [Paper No. 164]

Session IX-B 
Airport Performance (2)

1. Assessing and Managing the Value of Airports (Hans-Arthur-Vogel and Anne Graham) [Paper No. 46]

2. A Fast and Simple Model for a Quick Scan of Airport Performance (J.H. Kwakkel, R.A.A. Wijnen, W.E. Walker and V.A.W.J. Marchau) [Paper No. 119]

3. The Importance Level of Effective Factors on Airport Efficiency and Level of Services (Mahmoud Saffarzadeh, Shahab Hassanpour, Majid Zabihi Tari and Yashar Zeinali Farid)

4. Empirical Analysis for Relationship between Ownership and Managerial Performance of Regional Airports in UK (Muneki Yokomi)

Session IX-C 
Air & Rail Competition

1. The Effect of High-Speed Rail On Airlines’ Behaviour: A Theoretical Analysis (Christiaan Behrens and Mark Lijesen) [Paper No. 133 – not available for distribution]

2. Intermodal Competitive Dynamics in European Passenger Transportation (Caroline Heuermann and Sascha Albers) [Paper No. 234]

Session IX-D 
Air Transport Demand Forecasting

1. The Impact of Flight Delays on Passenger Demand and Yields in the U.S. Airline Industry (Rodrigo Britto and Martin Dresner)

2. Consumer Confidence Index Impact On Air Travel Demand Forecast Accuracy In the European Market (Narjess Teyssier)

3. Studying the Latent demand for Domestic Regional Air Transport in Iran (Pedram Keshavarzian and Shahrokh Zohrabzadeh Bozorgi) [Paper No. 190]

4. Possible Synergies Between Low Cost Operations and Regional Airports Development (Rosário Macário and Jorge Silva) [Paper No. 203]

Session IX-F 
Network Development (4)

1. A Network View on Air Transport – Methodological and Conceptual Foundations (Simon Herkenhoener and Andreas Wald)

2. New Routes and Airport Connectivity (Paolo Malighetti, Stefano Paleari and Renato Redondi) [Paper No. 41]

3. Optimization Model for Air Traffic Network Design (João P. Pita and António P. Antunes)

4. Dreaming of New York and Dubai – Should Secondary Airports Extend Their Runways to Attract Long Haul Flights? (Sven Maertens) [Paper No. 21]

參、會議重點摘要
本次研討會主要討論的議題包括機場運作與管理、飛航管制、航空公司運作與管理、低價航空公司的管理、飛航安全與保安、安全管理系統、人力資源運用、及人為因素等，本會發表之議題與航空公司運作及飛航安全有關，題目為航空器操作程序疏失評估，內容如下。
為了不斷提升飛航安全，國際民航組織 (ICAO) 每年均針對年度飛安事故的模式研究分析，資料顯示近幾年飛安事件的發生，機械因素的比率已顯著減少，但是人為因素比例並無顯著下降並且仍為導致飛安事故的主要原因。在國際航空安全研究領域中，人為失誤顯然已成為飛機失事主要探討的議題，因此航空心理學家與飛行人因工程學家都依據不同的狀況而歸納出許多描述和分析人為因素的理論模型（LOSA, CREAM, HET, HFACS…），以說明一連串的獨立或偶發事件如何導致飛安事故的發生。「人為因素預測模組, HET」飛行人因專家必須處理座艙中的人機介面與人際間互動的心理因素，但由於「人為因素」的涵蓋範圍很廣泛，從飛行員的判斷與決策、未按標準作業程序與組員間之溝通等因素等都被涵蓋在「人為因素」之範疇中，本研究以「人為因素預測模組」，作為擬定飛安失事預防策略與精進飛行訓練之依據。
根據心理學之理論來分析，飛行員的「操作行為」只是一種內在心智活動的「結果」，唯有將觸發飛行員不安全之「操作行為」的原因找出來，才能有效確保飛行安全。美國航空心理學家 Diehl 把飛行員的人為因素分為三大類：程序上的錯誤、認知上的錯誤、與決策上的錯誤。然而此種分類方式只能分析到飛行員個人的人為因素，並無法涵蓋到督導與管理階層的失誤所導致的飛安事件。Dekker 提出人為失誤的發生與操作者（飛行員）的工具（飛機之機型）及所執行之任務（民航客運任務、貨運任務、氣候偵巡或軍事戰鬥任務）間有相當的關聯，單一的人為失誤或者系統錯誤的問題均可能導致嚴重的飛安事件；而調查人為因素的目的則是要試著去理解事故發生時為何飛行員在當時會有那樣的操作反應，而非僅是下結論說飛行員操作錯誤、違反標準作業程序、或判斷錯誤。
由於現代科技之進步，飛機各系統的可靠度已大幅提升，商用航空器失事率也呈穩定之下降，然而，人類的可靠度並未有相同程度的精進，人為因素仍是造成航空器意外事件的主因。人為失誤的發生與現代飛機各操作系統之間有著非常複雜的互動關係，最近十年間，有關「設計誘發」的人為失誤已逐漸成為航空安全領域關注的重點，尤其針對現代高度電腦化與自動化的飛機。儘管新一代高度自動化的飛機具備眾多優點，但若干新型態的「人為失誤」亦相繼在座艙中被激發出來，例如Airbus A300-600型空中巴士在名古屋的空難（由於自動化系統對飛行狀況缺乏統整之理解，致使飛行員無法解除重飛模式，加上自動駕駛系統在操作邏輯上存在著不符合人因工程學之設計問題）；哥倫比亞Cali的Boeing 757空難（不良的飛行管理電腦界面）；以及在法國東北的Strasbourg A320空難（組員不慎設定過大的下降率造成控制界面與附屬系統顯示不良）等三起意外事件。Chapanis 認為在航空運輸界早期許多被認為是「飛行員人為失誤」的案例，實際上是「設計誘發」的人為失誤。這種論述在1980年代的思維來說是一大挑戰，但就今日而言，顯示出完善的設計對降低人為失誤是極其重要的。Chapanis特別對飛行員在落地後，因要收襟翼而誤操作成收起落架的意外感到好奇，他指出這樣的意外之所以會發生是因為「設計誘發的錯誤」，而非「飛行員的操作錯誤」，因為兩個分別操控襟翼與起落架的肘型電門就併列在座艙面板上，改進此類問題的方法是將相關控制電門予以分隔與編號。現今操控電門的分隔與編號已成為標準的人因工程學設計的常規， Chapanis對設計不當而誘使飛行員犯錯的觀點，在多年之後才開始受到肯定。
基於「設計誘發」的人為失誤飛航意外事件日益增加，美國聯邦航空署(FAA)開始執行有關現代飛行座艙中飛行員與飛機界面的研究，發現在飛機設計過程中，有多項駕駛艙儀表設計的缺點，包括像飛行員自動飛行模式察覺/顯示的界面問題、動力察覺、令人混淆的顯示符號，以及缺乏一致的飛行管理系統（FMS）界面。這份研究報告亦嚴正批判飛行艙面設計的過程，特別指出設計團隊缺乏人因工程專家，且缺乏飛行艙面之人體工學(physical ergonomics)設計，以及在認知人體工學(cognitive ergonomics)上的考量不足。這份報告的建議包括：「美聯邦航空署必須具備評估飛行艙面設計的敏銳度，以防止誘導飛航組員犯錯的設計在座艙中，且將其視為評鑑適航認證過程的一部份。」因此於1999年七月美國運輸部指派「航空立法諮詢委員會（Aviation Rule-making Advisory Committee）」，以執行現存FAR/JAR　25法規審查，對相關標準、諮詢文件等予以更新，或歸納出與系統設計有關的組員工作潛在之威脅與危險，及防止組員犯錯的相關措施。歐洲聯合航空局（European Joint Aviation Authorities, JAA；現為歐洲航空安全局－European Aviation Safety Agency, EASA），亦致力於適航法規的修訂工作，並發展相關規則與諮詢要項，以應用在檢定大型運輸機的認證程序中。
英國心理學家Reason (1990) 認為「人為失誤」為任何未完成所預期結果的人類活動。因此，飛安事件中之「人為失誤」則可定義為：由於飛行系統之相關人員未執行正確之操作而造成飛機危險、意外、或失事的一項決策或行動，未做決策或沒有任何作為也包含在這項定義中。以飛行員在座艙中操作行為的層次來分類，人為失誤可分為三類，技術基礎（skill-based level）、法規基礎（rule-based level）、與知識基礎（knowledge-based level）的錯誤。為了闡述飛安事件有關「人為因素」的成因， Hawkins提出SHELL理論模型，以說明「人」是整個系統中最複雜也最具適應性的一個因素，同時也以「活體生命」(Liveware)來做為人類在SHELL模型中的代表用語，該模型中的其它三個專用術語包括「軟體制度」(Software)、「硬體設備」(Hardware)以及「操作環境」(Environment) 。飛航安全為整體性之團隊工作（Team Work），除了飛行員需具備「飛行員素養」（Airmanship）之外，地面支援人員（如航管人員、維修人員及氣象人員等）也應謹慎配合各項飛行活動，發揮協調合作之團隊精神，以達成各項任務，若有任何單位或個人之疏失及配合不當，均會直接影響飛安。所有因「人為因素」造成的飛安事件都是由於以上幾個介面之間(Liveware-Hardware，Liveware-Software，Liveware-Environment和Liveware- Liveware)的錯置或不協調而誘發的。
「活體生命」與「硬體設備」之介面是「設計誘發的人為失誤」主要之根源，例如老式的三指針高度表之設計，經常誘導飛行員誤讀了所處之高度；飛機複雜的儀表系統之配列不當，干擾飛行員擷取重要訊息之反應；戰鬥機座椅之設計不當，導致飛行員下背疼痛等，都會影響飛行員之操作行為，而導致飛安之發生；又如戰鬥機座艙中，由於起落架替用深放手柄與阻力傘手柄外型相類似且位置相鄰，曾經造成機腹著陸及進場五邊失速的失事記錄。在各國的飛安記錄中，可以發現有關操控系統、座艙儀表、或電門使用混淆的飛安失事調查報告。
在航空領域任何適航許可的認證，均必須經由研究調查、實際驗證、評估、分析與測試等步驟，為能實際驗證人為因素適航性需求，錯誤分析（Error Analysis）可用來評估飛行的人機界面及驗證潛在「設計誘發」之人為失誤的可能性。任何用來做為正式的適航認證的技術必須是可靠且有根據的；為了達到有效檢定的目的，這方法也可以被非人因工程領域之專家所採用（例如飛行艙面設計團隊），在系統設計的初期即可驗證相關人機界面是否符合檢定條件。如此不僅能提高安全係數，更可節省大筆預算，因為人機界面修正工程依不同階段有不同的成本，就設計、發展、運用三階段來看，其成本比例為1:10:100。針對飛行座艙所發展的錯誤預測模式，必須能夠涵蓋航空領域的飛行操作要求。然而，就推估飛航組員可能發生的人為失誤之方法而言，在航太工業界仍有許多的懷疑。在FAA 的Advisory Circular AC25.1309-1A當中也明文指出，要正確推估座艙中飛航組員在操作航空器時人為失誤的機率是很難的任務。因此，本研究所要強調的是運用正式方法去鑑別潛在的錯誤，而不是將這些「人為因素」量化。本研究將引用一項新的人為因素鑑別方法（HEI）-人為因素預測模組（HET）做為鑑別系統「設計誘發」之人為錯誤的工具；經由Stanton & Harris等人的研究證明，HET也可用在飛行艙面設計與檢定過程中有關人為因素議題的檢定，包括修正型與補充型的檢定。
本研究基於「人為因素預測模組,HET」以「階層任務分析（HTA）」的方式，分析飛行員在座艙中可能因航空器之軟體或硬體設計不佳而誘發人為失誤之潛在危機，作為擬定飛安失事預防策略與精進飛行訓練之依據。HET包含十二項錯誤模式，做為人為失誤鑑別之方法，這十二項錯誤模式是從真實的飛行操作錯誤案例中所選定的，包括：(1)沒有執行任務；(2)任務執行不完全：(3)任務執行方向不正確; (4)錯誤的執行任務；(5)重複執行任務；(6)任務執行在錯誤的界面點上(interface element)；(7)任務執行太早；(8)任務執行太晚；(9)任務執行太多；(10)任務執行不足；(11)錯誤讀取資訊；與(12)其他。本研究之重點在於引用國際間最新發展之HET方法論，以鑑別座艙中會誘導飛行員犯錯的潛在設計，研究參與者（飛行員）對選定具有可信度的錯誤項目，要提供相關的內容說明並且必須說明該項錯誤將造成什麼樣的嚴重結果。最後，研究參與者需評估每項人為失誤的可能性（以“低、中、高”顯示）及每項人為失誤所導致的結果之嚴重性（以“低、中、高”顯示）。例如發生錯誤的可能性與嚴重性均被評定為“高”的項目，那麼在飛行訓練時就必須加以特別的重視。
有關報告的詳細內容及研究結果，請參考附錄。
肆、心得
本次會議舉辦地點為阿拉伯聯合大公國阿布達比，主辦單位為阿不達比國際機場。阿布達比氣候非常炎熱，白天時間皆無法在戶外活動，對於習慣台灣氣候的人來說，應該不會覺得阿布達比是一個適合旅遊的地點。但由主辦單位的簡報中，可以感受出阿拉伯聯合大公國的企圖心，目前該國除大規模的擴建阿布達比國際機場，亦仿效杜拜模式，將於海上填土，建築7個大型商務中心，以吸引觀光客及商務人士。目前阿布達比已被列為全世界發展最快的城市之一。
本會過去所參加的國際會議，會議主題皆限於與飛航安全有關，較少有機會接觸其他與航空相關之議題。此次會議討論之主題，除飛航安全外，尚包括航空公司運作、機場運作與發展等與經濟活動面比較相關之議題，會議中除了可以參與飛航安全相關議題之討論外，亦可了解其他層面之議題對飛航安全可能造成的影響，將可增進本會在面對飛航安全相關議題時涵蓋面的深度及廣度。
會內提報之專題因事前準備充份獲得廣大迴響，讓同行對本會專業、經驗以及樂於分享之態度讚許，應持續保持。
伍、建議事項
一、建議在經費充分的情況下，本會除派員參加以飛航安全為主之國際研討會外，亦可考慮派員參加此類涵蓋面較廣之國際會議。
陸 附錄
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Abstract

This research applies the latest formal technique for human error prediction - Human Error Template (HET) - to evaluate standard operating procedures for performing a go-around in a large commercial transport aircraft.  HET was originally developed in response to the requirement for formal methods to assess compliance with the new large civil aircraft human factors certification rule introduced to reduce the incidence of design-induced error on the flight deck (EASA Certification Specification 25.1302). A total of 67 Aircraft B pilots participated in this study including 25 captains and 42 first officers. This research finds that there are three types of errors with high likelihood committed by pilots during performing go-around, ‘Fail to execute’; ‘Task execution incomplete’; and ‘Task executed too late’.  Therefore, there is a raising need to investigate further impact to flight safety for such errors occurred.  Many of the errors that were found were the types of errors that most pilots were aware of and have simply had to accept on the flight deck. It is hoped that human factors certification standards would help to ensure that many of these errors are not included on future aircraft.

Key Words: Design Induced Human Errors, Hierarchical Task Analysis, Human Error Identification, Standard Operation Procedures

Introduction 
For the past thirty years there has been a steady decline in the commercial aircraft accident rate.  However, over the last two decades it has been noticeable that the serious accident rate has remained relatively constant at approximately one per million departures at American/European (Boeing, 2000).  If this accident rate remains unchanged, with the currently increase in the demand on flight services for travel, it will means that there will be one major accident almost every week by the year 2015.  As the reliability and structural integrity of aircraft has improved, the number of accidents directly resulting from such failures has reduced dramatically, hence so has the overall number of accidents.  However, the reliability of human beings has not improved to the same.  Figures vary but it is estimated that up to 75% of all aircraft accidents now have a major human factors component.  Human error is now the primary risk to flight safety (CAA, 1998). 

International Air Transport Association (IATA) have analyzed 240 member airlines and found about 50% of airline accidents took place during the phrases of final approach and landing in 2007, in which only covers 4% of the total flight time. Many of those accidents could have been avoided if pilots made a second attempt at the runway, or if obstacles on the ground were properly cleared, according to a safety report by the Geneva-based industry group. Most pilots are taught that executing a go-around is the prudent course of action if the landing is not progressing normally and a safe outcome is not assured. That is a good practice but it isn't always that simple. The pilot must be proficient in executing the go-around properly in the particular airplane being flown and must make the decision to execute the go around in a timely manner. Pilot’s decision on whether to execute a go-around is rather important, sometimes might be life saving. Knowing how to execute the go-around maneuver and being proficient at it are extremely important but still more is required. Pilots must possess the skill and knowledge to decide when to execute a go-around. Many accidents have happened because the pilot waited too long before deciding to abort the landing.  The Human Error Template (HET) is a new formal approach to predict human errors, especially during the design stages of the flight deck to help prevent design-induced error leading to accidents. Therefore, the purpose of this research is to identify human errors occurred during go-around in a large commercial aircraft for developing accident prevention strategies (Li & Harris, 2009).  

Literature Review
The roots of human error are manifold and have complex interaction with all aspects of the operation of a modern aircraft.  However, during the last decade ‘design induced’ error has been a factor of key concern for the airworthiness authorities, particularly in the new generations of highly automated aircraft. Chapanis (1999) noted that back in the 1940s that many aspects of ‘pilot error’ were really ‘designer error’.  This was a challenge to the contemporary viewpoint at the time and but demonstrates that good design is all-important in human error reduction.  New generation, modern technology aircraft have implemented automated systems and computerized cockpits.  However, human factors accidents have become the most significant concern of researchers in the aviation industry.  According to accident investigation reports, inappropriate system design, incompatible cockpit display layout, and unsuitable SOPs were the major factors causing accidents（Stanton & Baber, 2002）.  The approach focuses upon the identification and classification of the errors that operators made at the so-called ‘sharp-end’ of system operation, and seeks to identify the internal or psychological factors (e.g. inattention, loss of vigilance and carelessness) involved in error occurrence. According to the person approach errors arise from aberrant mental processes such as forgetfulness, inattention, poor motivation, carelessness, negligence, and recklessness (Reason, 1990).  Li & Harris (2006 & 2007) found that 30% of accidents relevant to ‘violations’ included intentionally ignoring standard operating procedures (SOPs); neglecting SOPs; applying improper SOPs; and diverting from SOPs.  Dekker (2001) has proposed that human errors are systematically connected to features of operators’ tools and tasks, and that error has its roots in the surrounding system: the question of human or system failure alone demonstrates an oversimplified view of the roots of failure.  The important issue in a human factors investigation is to understand why pilots’ actions made sense to them at the time the accident happened. 

Initial efforts to enhance aircraft safety were aimed at system reliability, structural integrity and aircraft dynamics.  Human Error Identification（HEI）techniques are used to predict potential human or operator error in complex, dynamic systems. A number of different types of HEI approach were identified, including taxonomy based techniques,
error identifier techniques, error quantification techniques, cognitive modeling techniques and cognitive simulation techniques. HEI techniques have previously been employed in a number of different domains, including the Nuclear power and petrol-chemical processing industry (Kirwan, 1994), air traffic control (Shorrock & Kirwan, 2002), aviation (Marshall et al, 2003), naval operations, military systems, space operations (Nelson et al, 1998), medicine and public technology (Baber & Stanton, 1996). The utility of HEI techniques lies in their ability to identify potential errors before they occur, allowing pro-active remedial measures to be taken. This also allows them to be applied early in the design process, before an operational system actually exists.  Human Error Template (HET) is a checklist style approach to error prediction that comes in the form of an error pro forma containing twelve error modes. The HET methodology is applied to each bottom level task step in a hierarchical task analysis (HTA) of the task in question.  The technique requires the analyst to indicate which of the HET error modes are credible for each task step, the probability of error and the criticality of error, based upon their judgment for developing effective accident prevention strategies （Harris, Stanton, Marshall, Young, Demagalski & Salmon, 2005）. 

The HET error taxonomy consists of 12 basic error modes that were selected based upon a study of actual pilot error incidence and existing error modes. For each credible error the analyst provides a description of the form that the error would take.  The analyst has to determine the outcome or consequence associated with the error and estimates the likelihood of the error using three levels, low, medium or high; and the criticality of the error using three levels, low, medium or high.  If the error is given a high rating for both likelihood and criticality, the aspect of the interface involved in that task step is then rated as a ‘fail’, meaning that it is not suitable for certification.  The main advantages of the HET method are that it is simple to learn and use, requiring very little training and it is also designed to be a convenient method to apply in a field study.  The error taxonomy used is comprehensive as it is based on existing error taxonomies from a number of HEI methods.  The HET method is also easily auditable as it comes in the form of an error pro forma (Stanton, Salmon, Walker, Baber & Jenkins, 2005).  
The high levels of automation in the new generation airliners have without a doubt offered considerable advances in safety over their forbearers, however new types of error have begun to emerge on these flight decks. This was exemplified by accidents such as the Nagoya Airbus A300-600 accident, where the pilots could not disengage the go-around mode after inadvertent activation as a result of a combination of lack of understanding of the automation and poor design of the operating logic in the auto-land system. The airworthiness regulations governing the design of commercial aircraft, for example Federal Aviation Regulation (FAR) part 25: Airworthiness Standards still reflect these earlier concerns.  As aircraft’s reliability and structural integrity have improved over the last 50 years, the number of accidents resulting from such failures has reduced dramatically.  However, there were up to 75% of all aircraft accidents have a human factors component in them.  Human error is now the primary risk to flight safety (Civil Aviation Authority, 1998).  It would appear that the human component is now the most ‘unreliable’ component in the system.  Li, Harris & Yu (2008) suggested that to reduce accident rate the ‘paths to failure’ relating to those organizational influence and human factors must be addressed. Shackel (1990) advised a definition of usability comprising effectiveness (level of performance), learn ability (the amount of training and time taken to achieve the defined level of effectiveness) and attitude (the associated costs and satisfaction). These criteria together with comprehensiveness, accuracy, consistency, theoretical validity, usefulness and acceptability (Kirwan, 1992), could be used to assess HEI techniques in a systematic and quantifiable manner.
Reason (1990) proposed that human behavior is governed by the interplay between psychological and situational factors.  Human error is a problem of great concern within complex sociotechnical systems and has consistently been implicated in a high proportion of accidents and incidents. Recognizing that most accidents are caused by human error, industry and government both have focused resources on studying human-factor issues in recent years. While ongoing, these efforts already have produced improvements in training, in the design of flight decks and in the management of tasks in the cockpit.  Sherry et al. (2001) advised that having multiple modes on the same control interface is unwise and can lead to mode confusion and design-induced errors.

Method
The methodology applied in this research is to identify Aircraft B pilots’ operational behavior and the consequence during go-around based on the method of Human Error Template (HET).  It is applied hierarchical task analysis (HTA) to decomposition the task to each bottom level task step in question.  The technique requires the analyst to indicate which of error modes are credible for each task step, the probability of error and the criticality of error, based upon their judgment. Hierarchical task analysis involves identifying tasks, collecting task data, analyzing the data, and producing a documented representation of the analyzed tasks, such as standard operation procedures (Annett, Duncan and Stammers, 1971). Typically HTA method is used for understanding the required human-machine and human-human interactions, and for breaking down task into component task steps or physical operation.  According to Annett (2005) a survey of defense task analysis studies demonstrated its significant use in system analysis, manpower analysis interface design, operability assessment and training specification. The purpose for this research was to evaluate the potential risks and interactions between the design of Aircraft B standard operation procedures and pilots during go-around.

1. Participants: A total of 67 Aircraft B pilots involved in this study.  The age ranges of participants were between 28 and 60.  There were 25 captains and 42 first officers.  Participants volunteered to take part in the study and consisted of 62 male and 5 female airline pilots.

2. Define tool and task: The first step in conducting a HTA is to clearly identify the task under analysis and to define the task under analysis. The purpose of the task analysis for this study is reviewing the Aircraft B standard operations procedures and pilots’ reactions during go-around. 

3. Go-around Task decomposition: Once the overall task goal has been specified, the next step is to break this overall goal down into meaningful sub-goals (usually four or five items), which together form the tasks required to achieve the overall goal. In the task, ‘Aircraft B safely operation for go-around’, the overall goal of operating Aircraft B aircraft go-around was broken down into the sub-goals, for example, 1.1 Press TO/GA Switches; 1.2 Set Flaps Lever to 20; 1.3 Rotate to go-around Attitude; 1.4 Verify Thrust Increase; and 1.8 Follow Miss Approach Procedures. 

The analysis of task goal should break down the sub-goals. This process should go on until an appropriate operation is reached. The bottom level of any branch in a HTA should always be an operation. Whilst everything above an operation specifies goals, operations actually specifically what needs to be done. Therefore go-around operations are actions to be made by an agent in order to achieve the associated goal and based on the SOPs (Table 1). For example, in the HTA of the flight task ‘Aircraft B safely operation for go-around’, the sub-goal 1.6 Select Roll Mode is broken down into the following operations: 1.6.1 Select Roll Mode; 1.6.2 Verify Roll Mode Annunciation; and 1.6.3 Turn into Correct Track (see Figure 1). 
4. Modes of Error: Within the 8 sub goals for Aircraft B performing go-around safely, there are contained 17 bottom level tasks shown as the sub-goals underlined in figure 1. These bottom level tasks are broken down into 65 operational items evaluated by all participants.  There are 12 basic error modes based on Human Error Template （Harris, Stanton, Marshall, Young, Demagalski & Salmon, 2005）as following, “Failure to execute”, “Task execution incomplete”, “Task executed in the wrong direction”, “Wrong task executed”, “Task repeated”, “Task executed on the wrong interface element”, “Task executed too early”, “Task executed too late”, “Task executed too much”, “Task executed too little”, “Misread Information”, and “Others”.  

5. The design of evaluating format: The questionnaire of 65 operational items was to ask participants if they had ever made the reported error (tick ‘ME’) and if they knew of anyone else who had made the error rather than rate the frequency with which they believed the error had occurred (tick ‘OTHER’). It was also hoped that this increased the participant’s confidence in being able to report errors. If they had made the error themselves but had no desire to admit making the error, they could tick the “OTHERS” box and the research team would still get a mark that the error had been made during performing go-around. 

Table 1: Aircraft B Go-Around Procedures
	“GO-AROUND” - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ANNOUNCE

A Go-Around is a normal procedure which should be applied without hesitation if required. If using manual throttle the command GO-AROUND” means set Go Around thrust.

	PF
	PM

	TO/GA Switches PUSH*

Commands “FLAPS TWENTY”

Verify speed above Bug speed.
	Repeats “FLAPS TWENTY” and selects

Flaps 20.

	Verify rotation to Go Around attitude and thrust increase (FMA indication THR or THR REF)

	
	“ GO-AROUND THRUST SET”

	Positive climb (VSI and RA) command: “GEAR UP”
	Verify positive climb (VSI and RA) repeat:

“GEAR UP”

and place Gear Lever to UP.

	Above 400 feet AAL select a Roll Mode by selecting LNAV or HDG SEL or when flying manually by commanding:

“LNAV” or  “HDG SEL”
	Engage commanded Roll Mode.



	Above 1,000 feet AAL select a Pitch Mode VNAV, FLCH or V-SPEED or when flying manually by commanding:

“VNAV” or

“FLCH” or

“VERTICAL SPEED”
	Engage commanded Pitch Mode.



	Follow published missed approach procedure or ATC clearance.
	Advise ATC.



	* A single push on the TO/GA switches provides thrust for approximately 2,000 ft/min rate of climb. FMA indicates THR. A second push on the TO/GA switches gives full thrust and THR REF on the FMA.


	Aircraft B Go-Around procedures











Figure 1: The Example of SOPs for Aircraft B Performing Go-around Safely by HTA

Result and Discussion

The participants had evaluated 17 operational steps for performing go-around which each step consisted by 12 different types of human errors.  A total of 67 Aircraft B pilots participated in this research including 57 national pilots and ten expatriate pilots. There were 25 captains and 42 first officers by job description.  The range of pilots’ age between 25 and 60, there were half of pilots (34 participants) between 31 and 40 years old. The training background of pilots included 38 Ab-initio pilots, 15 ex-military pilots, ten other background pilots, and four CPL pilots (pilots who acquired Commercial Pilot License before entering the company). The flying experience of participants were 21 pilots above 10,000 hours, 18 pilots between 5,000 and 9,999 hours, 17 pilots between 2,000 and 4,999 hours, 11 pilots below 1,999 flying hours. There were 30 instructor pilots and 37 first officers by teaching experience.

Figure 1 and Table 1 show the result of operational step 1.1 Press TO/GA Switches which contains two sub-goals, ‘1.1.1 Press TO/GA switches’ and ‘1.1.2 Thrust has advanced’.  The first operational step indicates there were 34% of ‘Fail to execute’; 27% of ‘Task execution incomplete’; and 25% of ‘Task executed too late’.  The second operational step reveals there were 27% of ‘Fail to execute’; and 48% of ‘Task execution incomplete’.  There are including 8 questions (Q1 to Q8) related to errors occurred at this stage, each operational step over 40% either by ‘ME’ or ‘OTHER’ shown as Table 2.  The results show that accidents may occur during go-around caused by not having enough lift due to lack of thrust. Takeoff/Go-around (TO/GA) Switches are designed for activating Auto-throttle system. Pushing either one of the TO/GA switches activates go-around. PF (pilot flight) presses TO/GA switches during go-around and advance thrust lever automatically or manually. PM (pilot monitor) verifies Auto-throttle system is being activated during go-around and monitor advanced thrust lever.  With the first push of the TO/GA switch, Auto-throttle system activates in thrust to establish a 2000 FPM (feet/minute) climb. With the second push of the TO/GA switch, Auto-throttle system activates in thrust reference (THR REF) at full go-around thrust. Failed to press TO/GA switches may cause aircraft climbing without thrust and caused serious consequences. Failed to press TO/GA switch will not activate go-around thrust and flight director will display wrong pitch guidance to confuse pilots’ following decision and may cause serious consequences. When pressed TO/GA switches, PF should check whether thrust lever is moving forward in case of system malfunction. Rotation without adding go-around thrust will cause aircraft to lose airspeed; it is possible to go into stall.

Table 2: The occurred rate of errors break down by detail operational steps for Aircraft B Performing Go-around

	Operational Steps of Go-around Procedures
	Description of Errors Occurred during Go-Around
	Occurrence rate
	Modes of Error

	
	
	ME
	OTHER
	

	Operational Step 1.1 Press TO/GA Switches
	Q1. Failed to press TO/GA switch due to pilot’s negligence.
	20.90%
	53.73%
	Fail to execute

	
	Q4. Accidentally pressed TO/GA switch during normal approach
	29.85%
	44.78%
	Wrong task execute

	
	Q5. Failed to check thrust level
	38.81%
	56.72%
	Fail to execute

	
	Q8.Thrust lever were not advanced manually when the auto-throttles became inoperative
	29.85%
	53.73%
	Task execute incomplete

	Operational Step 1.2 

Set Flaps Lever to 20
	Q9. Failed to command “flap 20” due to pilot’s negligence 
	25.37%
	67.16%
	Fail to execute

	
	Q14. Forgot to place flap lever to 20 until being reminded
	16.42%
	50.75%
	Fail to execute

	Operational Step 1.3 Rotate to Go-around Attitude
	Q15. Failed to check whether TO/GA mode was being activated
	44.78%
	46.27%
	Fail to execute

	
	Q17. Late rotation, over / under rotation.
	46.27%
	50.75%
	Task execute too late

	
	Q18. No check for primary flight display
	26.87%
	56.72%
	Task execute incomplete

	Operational Step 1.4 Verify Thrust Increase
	Q23. Failed to check go-around thrust setting
	53.73%
	52.24%
	Fail to execute

	
	Q25. Did not identify and correct speed deviations on time
	46.27%
	47.76%
	Task execute too late

	
	Q26. Forgot to call “go-around thrust set”
	68.66%
	70.15%
	Fail to execute

	
	Q27. Did not identify and correct go-around thrust deviations on time
	35.82%
	58.21%
	Task execute too late

	Operational Step 1.5 Gear Up
	Q28. Did not check for positive climb indications before calling “gear up”
	13.43%
	55.22%
	Task execute incomplete

	
	Q30. Forgot to put the landing gear up until being reminded 
	40.30%
	59.70%
	Fail to execute

	Operational Step 1.6 Select Roll Mode
	Q33. Did not engage LNAV mode on time failed to capture
	49.25%
	58.21%
	Task execute too late

	
	Q37 Failed to check whether LNAV/ HDG was being activated
	31.34%
	64.18%
	Fail to execute

	
	Q39. Mixed up the IAS/HDG bugs on the MCP 
	34.33%
	49.25%
	Task execute on wrong interface elements

	Operational Step 1.7 Select Pitch Mode
	Q42. Did not engage VNAV mode on time failed to capture
	44.78%
	62.96%
	Fail to execute

	
	Q46. No check whether VNAV or FLCH was being activated
	38.81%
	56.72%
	Task execute incomplete

	
	Q48. Did not monitor the altitude at appropriate time
	38.81%
	55.22%
	Task execute incomplete

	Operational Step 1.8 Follow Miss Approach Procedures
	Q56. Entered the wrong altitude on the MCP and activated it
	29.85%
	41.79%
	Task execute on wrong interface elements

	
	Q57. Failed to anticipate flight director commands when intercepting miss approach altitude
	16.42%
	41.79%
	Fail to execute 

	
	Q62 Poor or slow instrument scan
	43.28%
	55.22%
	Task execute too late

	
	Q65. Not using auto-flight system when available and appropriate.
	55.22%
	65.67%
	Task execute too little


The operational step of 1.2 Set Flaps Lever to 20 consists of ‘1.2.1 Command flap 20’, and ‘1.2.2 Place flap lever to 20’.  Pilots’ operational step of the former advises there were 43% of ‘Fail to execute’; and 43% of ‘Task executed too late’; the latter shows there were 20% of ‘Fail to execute’; and 20% of ‘Task executed too late’ (Figure 1 and Table 1).  There are including 6 questions (Q9 to Q14) related to errors occurred at this stage, each operational step over 40% either by ‘ME’ or ‘OTHER’ shown as Table 2.  The climb gradient performance is determined by thrust and lift. Flap is usually set at 30 for landing. When executing a go-around, retract flap to 20 position can reduce drag and increase lift during go-around. On Aircraft B flight deck, there is a “Flap Gate” which is designed to prevent inadvertent retraction of flaps to past go-around position.  When PF commands “flap 20” during go-around should spoke loudly and clearly, PM should place flap lever to 20 immediately.  The common errors including unclear command by PF will cause confusion or delay PM’s proper operation; misunderstanding between crew members, and it may cause incidents or accidents.

The operational step of 1.3 Rotate to Go-around Attitude consists of ‘1.3.1 Verify TO/GA mode annunciation’ and ‘1.3.2 Rotate to proper pitch attitude’.  Pilots’ operational step of the former advises there were 48% of ‘Fail to execute’; and 27% of ‘Task execution incomplete’; the latter shows there were 40% of ‘Task execution incomplete’; 25% of ‘Task executed too late’; and 36% of ‘Task executed too much’ (Figure 1 and Table 1).  There are including 8 questions (Q15 to Q22) related to errors occurred at this stage, each operational step over 40% either by ‘ME’ or ‘OTHER’ shown as Table 2.  The results reveal that Aircraft B installed two primary flight displays (PFDs) on instrument panel and they present dynamic color displays of parameters necessary for flight path control.  PFDs provide clear go-around information when pilot pressed the TO/GA switch.  Go-around initial climb performance depends on sufficient thrust and proper rotating rate. Late / early rotation, over / under rotation may cause airspeed too fast or too slow. Over rotation occurs most frequently during go around.  When PF performed go-around both pilots must verify TO/GA mode annunciation on the PFDs. PF should rotate the control column to Go-around attitude and increases the thrust simultaneously. If pilots operate too early and over rotation will affect more on flight safety, such as pulled back too much on the control column will cause airspeed drop dramatically, it may cause aircraft into stall. Rotation before adding go-around thrust will cause aircraft to lose airspeed, it is possible to cause stall.

The operational step of 1.4 Verify Thrust Increase consists of ‘1.4.1 Verify adequate thrust for go-around’ and ‘1.4.2 Announce go-around thrust set’.  Pilots’ operational step of the former advises there were 54% of ‘Fail to execute’; and 39% of ‘Task execution incomplete’; the latter shows there were 63% of ‘Fail to execute’; and 27% of ‘Task execution incomplete’ (Figure 1 and Table 1). N1 (Engine low speed compressor) and EPR (engine pressure ratio) are primary engine indications and always display on primary EICAS (Engine indication and crew alerting system). Normally go-around thrust is around 104.7 % N1 (CF6 engine) or EPR1.51 (PW4056 engine) which appears on primary engine indications. There are including 5 questions (Q23 to Q27) related to errors occurred at this stage, each operational step over 40% either by ‘ME’ or ‘OTHER’ shown as Table 2.  The common errors including wrong EPR or N1 setting does not happen when auto thrust system being used, it only happens when pilot controls thrust manually. Standard callout should be loud and clear. PF should closely monitor adequate thrust for go-around. When go-around thrust is set, PM should call “go-around thrust set’.  Good teamwork can assure flight safety.  Less go-around thrust setting will cause airspeed decreased. If airspeed is below target speed, pilot should add thrust immediately. Improper airspeed at this stage will cause stall or over flap operation limit. If airspeed is below target speed, pilot should correct it immediately.

The operational step of 1.5 Gear Up consists of ‘1.5.1 Verify positive rate of climb’ and ‘1.5.2 Place gear lever up’. Pilots’ operational step of the former advises there were 32% of ‘Fail to execute’; and 23% of ‘Task executed too late’; the latter shows there were 39% of ‘Fail to execute’; and 42% of ‘Task executed too late’ (Figure 1 and Table 1). There are including 5 questions (Q28 to Q32) related to errors occurred at this stage, each operational step over 40% either by ‘ME’ or ‘OTHER’ shown as Table 2.  Aircraft must remain above the positive rate of climb before retracting gear. The landing gear is controlled by the landing gear lever. When the landing gear lever is moved up, the landing gear begins to retract and automatic breaking occurs. After retraction, the main gear is held in up position by uplocks. PM should make sure aircraft remains a positive rate of climb before retracting gear.  PF commands “gear up”, PM rechecks gear.  If pilot forgets to put the landing gear up, it will cause lots of drag and decrease the climb gradient performance. Giving incorrect command by PF will cause misunderstanding between crew members, and it may cause serious consequences. If pilot retracts gear when aircraft stays at a negative rate of climb, it will trigger GPWS warning. 

The operational step of 1.6 Select Roll Mode consists of ‘1.6.1 Select roll mode’; ‘1.6.2 Verify roll mode annunciation’; and ‘1.6.3 Turn into correct track’.  Pilots’ first operational step advises there were 27% of ‘Fail to execute’; and 52% of ‘Task executed too late’; pilots’ second operational step advises there were 36% of ‘Fail to execute’; and 23% of ‘Task execution incomplete’; pilots’ third operational step shows there were 29% of ‘Task execution incomplete’; and 41% of ‘Task executed too late’ (Figure 1 and Table 1).  There are including 9 questions (Q33 to Q41) related to errors occurred at this stage, each operational step over 40% either by ‘ME’ or ‘OTHER’ shown as Table 2. The MCP (Mode control panel) provides control of the autopilot, flight director, altitude alert, and auto-throttle systems. The MCP selects and activates AFDS (Auto flight display system) modes (roll mode and pitch mode) and establishes altitudes, speeds, and climb/descent profiles. There are 14 switches or selector install on MCP panel. Most modes activate with single push. Roll modes include LNAV (Lateral navigation) and HDG (Heading) switches. PF uses roll modes (HDG or LNAV) to turn the airplane into the correct track. PM should monitor closely. When autopilot is engaged, PF selects a Roll Mode of LNAV or HDG SEL. When flying manually, PF calls out “LNAV” or “HDG SEL” and PM selects the commanded roll mode. Late or forget to engage LNAV will cause aircraft unable to capture the planning track. It may cause ATC violation. Failed to engage LNAV will cause aircraft unable to capture the planning track. If LNAV is disengaged by mistake, it should be reengaged right away in order to heading the right direction. Pilots should closely monitor the change of annunciation.  During go-around aircraft should follow miss approach procedure or ATC instruction. Either LNAV or HDG is selected, pilot should monitor flight director commands to be sure aircraft intercepting miss approach course.  Mixed up the IAS/HDG bugs on the MCP is the most common mistake made by pilots operating MCP. If the mistake has not been detected it may cause airspeed decreased or turn onto wrong heading.

The operational step of 1.7 Select Pitch Mode consists of ‘1.7.1 Select pitch mode’; ‘1.7.2 Verify pitch mode annunciation’; and ‘1.7.3 Maintain proper pitch attitude’.  Pilots’ first operational step advises there were 23% of ‘Fail to execute’; 27% of ‘Task execution incomplete’; and 50% of ‘Task executed too late’; pilots’ second operational step advises there were 27% of ‘Fail to execute’; 27% of ‘Task execution incomplete’; and 21% of ‘Task executed too late’; pilots’ third operational step shows there were 46% of ‘Task execution incomplete’; and 21% of ‘Task executed too late’ (Figure 1 and Table 1). There are including 11 questions (Q42 to Q52) related to errors occurred at this stage, each operational step over 40% either by ‘ME’ or ‘OTHER’ shown as Table 2. Aircraft B with three pitch modes can be selected during go-around: VNAV (Vertical navigation), V/S (Vertical speed), and FLCH SPD (Flight level change speed). VNAV is full automation function and connected with FMC (Flight management computer). When VNAV switch is selected aircraft will commence climb or descent automatically. Pushing V/S switch opens the vertical speed window and displays the current vertical speed. Pitch commands maintain IAS/MACH window airspeed or Mach. Pushing FLCH SPD switch opens the IAS/MACH window and displays command speed. Pitch commands maintain IAS/MACH window airspeed or Mach. PFDs provide clear and easy-to-read pitch mode information when pilot pressed any pitch mode switches. When executing miss approach procedures, there is a specific requested altitude should be followed. If aircraft deviates from ATC require altitude, it may cause near miss which will lead to ATC violation or air collision.  PF uses pitch modes (VNAV, V/S, or FLCH SPD) to maintain proper pitch attitude. PM monitors closely. When autopilot is engaged, PF selects a Pitch Mode of VNAV, V/S, or FLCH SPD. When flying manually, PF calls out “VNAV”, “V/S”, or “FLCH SPD” and PM selects the commanded pitch mode for crew task sharing. The common errors identified at this stage as followings, late or forget to engage VNAV on time will cause aircraft unable to capture the climbing path, it may cause aircraft level at improper altitude; pressed the wrong switch such as THR won’t cause any problem, it will delay the right timing of selecting the correct pitch; VNAV is disengaged by mistake, it should be reengaged right away in order to get back to the correct climbing path.  Pilots should closely monitor the change of annunciation. If aircraft is deviated from target altitude, pilot should correct it immediately. Junior pilots tent to make excessive corrections. Excessive corrections for small deviations on pitch control usually happens when pilots either not familiar with automation system or control too roughly. Excessive miss approach altitude will cause serious problem. It is usually caused by wrong data input to FMC or wrong altitude setting on MCP. It is important to monitor the altitude at appropriate time in order to avoid ATC violation.

The final operational step 1.8 Follow M/A Procedure shows there were 50% of ‘Task execution incomplete’; 25% of ‘Task executed in wrong direction’; and 30% of ‘Task executed too late’ (Figure 1 and Table 1).  There are including 13 questions (Q53 to Q65) related to errors occurred at this stage, each operational step over 40% either by ‘ME’ or ‘OTHER’ shown as Table 2. Missed Approach is an instrument flight rules procedure which is a standard segment of an instrument approach. Generally, if the pilot in command determines by the time the aircraft is at the decision height (for a precision approach) or missed approach point (for a non-precision approach), that the runway or its environment is not in sight, or that a safe landing cannot be accomplished for any reason, the landing approach must be discontinued and the missed approach procedure must be initiated immediately. The missed approach procedure normally includes an initial heading or track and altitude to climb to, typically followed by holding instructions at a nearby navigation fix. The pilot is expected to inform ATC by radio of the initiation of the missed approach as soon as possible. At this stage, PF controls the aircraft with published missed approach procedure, PM informs ATC by radio.  Before pressing altitude control selector, PF should verify correct altitude selected on MCP. If aircraft maintains at the wrong altitude may cause ATC violation or air collision.  Decision Height is the lowest altitude aircraft can fly to until runway insight in order to prevent aircraft fly into unsafe area. PF should decide to make go-around if runway not insight at the approach minimums, and PM should call Approaching Minimums to remind PF to make judgment. Not prepared for go around when approaching Minimums is a serious mistake for pilot. Miss the timing of making go-around decision may cause aircraft fly into terrain and it is very dangerous, on the other hand, pilots decide to go-around before reaching Minimums is a safe operation but the timing of making such decision too early will consume time and fuel. Pilots have high work load during go-around and is possible to fail monitoring ATC clearances and cause serious problem. Using auto-flight system can reduce pilots’ workload. It’s a good decision to use auto-flight system when available and is appropriated during go-around.

Conclusion

In terms of feasibility and precision, together with previous data of incidents/ accidents and the studies of human factor engineering, HET is the appropriate technique to conduct error prediction for flight safety. By the use of a scientific approach using HTA to evaluate current SOPs design together with error analysis, interface layout and procedure certification, the flight safety will be enhanced and a user-friendly task environment can be achieved. This research requires the identification of the errors that were being made on the flight deck of Aircraft B during go-around.  There are two hardware designed induced human errors been identified by the method of Human Error Identification, the first issue is the design of TO/GA switches and Auto-thrust Disengage switches on Aircraft B are very close to one another; pilots may accidentally press the wrong switch. Auto-thrust Disengage switch will disengage auto-thrust system which means thrust system needs to be operated manually. When TO/GA switch is pushed, thrust system will provide thrust to lift the aircraft. If accidentally pushes the Auto-thrust Disengage switch instead, no thrust will be provided.  Either way will cause irretrievable consequences. The second issue is HDG (Heading) knob and IAS (Indicator Air Speed) knob are located close to each other. Some pilots get mix up easily. Fortunately, when pilot mistakenly turns IAS knob to adjust heading, it will be easy to detect because the heading display would not change. On the other hand, if pilot mistakenly turns HDG knob to adjust airspeed, it is also easy to detect because of the change of heading.  

It has to be mentioned that software design, hardware design, training design, and ecology design may have impact to pilots’ performance.  Although most types of human errors occurred in the cockpit were investigated that cannot explicitly be linked to incidents or accidents because of the paucity of the data in the investigation reports, and the errors also represent daily issues for pilots as they make these mistakes, which they then have to correct. This research finds that there are three types of errors with high likelihood committed by pilots during performing go-around, ‘Fail to execute’; ‘Task execution incomplete’; and ‘Task executed too late’.  Therefore, there is a raising need to investigate further impact to flight safety for such errors occurred.  Many of the errors that were found were the types of errors that most pilots were aware of and have simply had to accept on the flight deck. It is hoped that human factors certification standards would help to ensure that many of these errors are not included on future aircraft. 
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1.4.1


Verify adequate thrust for go-around





1.5.1


Verify positive rate of climb





1.1


Press


TO/GA Switches 





1.2


Set flaps lever to 20


 





1.3


Rotate to go-around attitude





1.4


Verify Thrust Increase





1.2.2


Place flap lever to 20





1.2.1


Command 〝flap 20〞





1.4.2


Announce 〝go-around〞 〝thrust set〞





1.7.2


Verify pitch mode annunciation








1.7.3


Maintain proper pitch attitude








1.1.1


Press TO/GA Switches 








1.1.2


Thrust has advanced





1.3.1


Verify TO/GA mode annunciation








1.3.2


Rotate to proper pitch attitude





1.5.2


Place gear lever up





1.7.1


Select Pitch mode





1.5


Gear up





1.6


Select Roll 


mode





1.7


Select Pitch mode





1.8


Follow Miss Approach Procedures





1.6.3


Turn into correct track








1.6.2


Verify Roll mode annunciation








1.6.1


Select Roll mode
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