
Meteorology for Air Safety Investigations  
(MET-ASI) 

 
 

Introduction 
 

It’s a fact! Weather has a significant impact on safety, air traffic management (ATM), fuel burn, and on-
time performance. Weather was a contributing factor in 40% of fatal accidents between 2013 and 2017 – 
29% all accidents. In the US, about 75% of delays are weather-related; costing billions of dollars per year. 
Besides delays, NASA’s Aviation Safety program estimates the cost to the airlines from encounters with 
turbulence runs more than $100 million USD per year, with one airline estimating that each encounter of 
severe turbulence costs an average of $750,000 USD. In addition to the direct costs, an encounter with 
adverse weather may result in turbulence-related injuries, flight diversions, increased fuel burn, and 
passenger inconvenience. 
 
To allow for lessons learned, air safety events must be comprehensively investigated to determine how 
weather was a contributing causal factor.  Investigations must include gathering and interpreting 
atmospheric data to establish the state of the atmosphere at the time of the occurrence, during the flight, 
as well as pre-flight.  Detailed analysis of atmosphere data will enable investigators to identify if, and what, 
meteorological factors played a role in event causation (e.g., low-level wind shear, icing, strong 
crosswinds, turbulence encounter, and rapidly deteriorating visibility). 
 
Though it is important to understand what meteorological conditions and phenomena influenced the 
aircraft, it is also important to understand controller, pilot and dispatcher decisions in relation to weather. 
By having a detailed understanding of the meteorological conditions present at the time of the 
occurrence, in-flight, and pre-flight, investigators will be better able to understand situations encountered 
by the controllers, pilots and dispatchers, as well as the operational decisions that came out of them.  This 
analysis may highlight issues with controller, pilot or dispatcher incorrect and/or incomplete knowledge 
due to training deficiencies, and/or poor dissemination of weather data, or incomplete weather data due 
to reporting limitations.  By combining forensic meteorology and Human Factors, investigators will not 
only be able to identify unsafe preconditions and individual failures, but organisational and regulatory 
failures (e.g., inadequate weather SOPs; inadequate MET training requirements) that may have played a 
role in the occurrence. 
 
To facilitate a comprehensive understanding of how weather played a role in occurrence causation, a 
systematic approach to weather investigations is examined during this course. This course will examine 
guidance outlined in ICAO Doc. 9756 - Manual of Aircraft Accident and Incident Investigation - Part III to 
ensure investigators look at weather-rated mishaps from, obviously, a meteorological perspective 
identifying the weather conditions and phenomena that may have played a contributing role in the 
mishap, but also from a technical and Human Factors and organisational perspective. Understanding the 
context in which humans err is fundamental to understanding the unsafe conditions that may have 
affected their behaviour and decision-making. These unsafe conditions may be indicative of systemic risks 
posing significant accident potential. Air safety investigators will then be able to prepare 
recommendations to reduce future recurrence. Those working within an airline or air traffic control, 
results will inform corrective and preventive actions within your Safety Management System. 
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Course Objectives 

This five day (5 day) workshop is designed to provide delegates with the necessary knowledge of how 
meteorological hazards and weather risk management deficiencies contribute to decision errors and 
weather-related accidents. This is a practical and engaging training program designed with the 
professional adult learner in mind. Case studies, exercises, and discussions demonstrate the application 
of a systematic approach to weather investigations can contribute to better manage the impact of 
weather on air traffic management and flight operations. 
 
You will leave this fast-paced training course with a weather visualisation skills to appreciate the three 
dimensional nature of the atmosphere as well as the types of data (including numerical models) used to 
analyse the 3D aspects of weather producing phenomena involved in occurrences.  You will also review 
weather related investigations guidance outlined in ICAO Doc. 9756 - Manual of Aircraft Accident and 
Incident Investigation - Part III as well as actual accident reports from around the world.  You will learn 
sound investigative techniques, analytical skills, and weather presentation techniques needed to better 
enable you to produce and communicate a comprehensive, quality report when you participate as part of 
an investigation team. 
 
Intended Audience 
 
 

This course is for individuals who may become involved in future aircraft incident/accident investigations; 
including airline air safety investigators, pilot union representatives, government investigators and 
investigators for air traffic services, military and aviation insurance agencies. 

Participants must have a firm meteorology knowledge level equivalent to that of an Airline Transport Pilot 
Licence (ATPL) or Flight Dispatch Licence or their Military equivalent. 

Instructor 

Mr John Dutcher is a Quality, Safety and Meteorology Consultant. He has much experience in 
aviation meteorology, where he helped National Meteorological Services (NMSs) in the South 
Indian Ocean, and the West Indies to implement their QMS to meet ICAO Annex 3 requirements, 
and improve forecasting, observation and warning programmes. John has completed research 
for the Meteorological Service of Canada on forecaster decision making, and has conducted 
Human Factors training for the South African Weather Service (SAWS). John has also completed 
operational meteorology research under Australian meteorologist Martin Babakhan such as fog 
modelling at Sydney Airport for Qantas Airways, and analysis of high-altitude ice crystal icing 
events in the Australasian region for Boeing. John has assigned in the design of enhanced 
Typhoon action procedures for Hong Kong Airlines, and has conducted weather-related 
research for Air Niugini. He has also completed a research collaboration with Trinity College 
Dublin’s Aerospace Psychology Group looking at cockpit infrastructure and Weather Risk 
Management for future All Weather Operations in the SESAR / NextGen ATM environment. John 
has also authored the Investigation of Meteorological Conditions section in ICAO Doc. 9756 - 
Manual of Aircraft Accident and Incident Investigation - Part III.  
 
John teaches the "Aviation Weather Risk Management” and “Safety Oversight of Aviation 
Meteorological Services” courses at Singapore Aviation Academy (SAA), and is an Instructor with 
the International Air Transport Association (IATA) teaching courses in Safety Management 
Systems, and Train-the-Trainer (CNS/AIS/MET). He has taught CAA inspectors in SE Asia on behalf 
of Bureau Veritas, and was an aviation safety and accident investigation instructor with Southern 
California Safety Institute. John has also been an instructor for the Masters of Aviation 
Management programme at The University of Newcastle, Australia (UoN), and was a Human 
Factors researcher in the Department of Psychology at Saint Mary’s University, Halifax. He holds 
a BSc (Aviation) from UoN, a Canadian Flight Dispatcher Licence, Glider and Private Pilot 
Licences, an Australian CPL (frozen), and has completed Australian ATPL studies. 
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Course Outlines 

Topics include: 
 
Managing the Impact of Weather on Safety  

• Role of weather in aircraft accidents and incidents 
• Some recent events, trends, and stats 
• How weather investigation supports safety improvement  
• Where does weather fit into Safety Management Systems? 

 
“Weather System” – International Air Navigation Standards (e.g. ICAO Annex 3,  Doc 8896, Doc 9377)  
 
Review of Aviation Weather Hazards  

• The atmosphere (structure, effect of temperature on aircraft performance, tropopause) 
• Upper Level Winds, Jet streams and Clear Air Turbulence 
• Mid-latitude weather systems (e.g., cold fronts, warm fronts, troughs, blizzards) 
• Tropical weather (e.g., tropical waves, troughs, Tropical Cyclones/Typhoons) 
• Thunderstorms (including Mesoscale Convective Systems, and Supercells) 
• Icing 
• Low Level Turbulence, Wake Turbulence and Mountain Wave Turbulence 
• Low Level Wind Shear, Crosswinds and Strong Winds 
• Low Visibility Operations (Fog, Sandstorms, Whiteouts, Duststorms) 

 
The investigation process per ICAO Doc. 9756 - Part III. 
 

• Preparation and preliminary actions 
• Initial actions 
• Collection of data (i.e., Observations, Radar, Satellite, Upper Air, etc.) 
• Admin considerations: Standard Operating Procedures – MET Data Capture following Event 

   
Analysis of MET data (Ref: per ICAO Doc. 9756 - Part III.) 

• Data plotting 
• Examination of weather data in relation to weather causal factors 
• Interpretation of results 

  
Investigation of Human Factors in relation to Meteorological Events 

• Analysis of Individual, Team, Supervisory, Organisational, and Regulatory Factors 
• Understanding weather-related decision making 

  
Enhancing your Weather Defences: Using your Corrective and Preventive Action programmes 
 
 
Duration:  5 days (0900 –1700 each day).  
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Course Fees: 
 
USD1950 per delegate 
 

 
□	Ho Chi Minh City, Vietnam – 12-16 Nov 2018 
 
 
□	In-house training also available. 

Group Discount Description 
Enjoy a group discount for three or more participants registered at the 
same time from the same organisation and billing source:  
 

- Three to six : 10%  
- Seven to nine : 15%  
- Ten or more : 20% 

 


