Critical Incident Blog

The incident that will be critically analysed occurred at Saxeten Canyon, near Interlaken in Switzerland on the 27th of July 1999. This event will be analysed using the Swiss Cheese Model by Reason (1990)  to learn how it could have been prevented.  The tourists took part in an activity alongside the 8 instructors from the Adventure World; the activity was canyoning which is jumping, abseiling down the steep, rocky side of the gorge into a white-water river and letting their bodies float along the flowing stream. Around 43 tourists, went on the activity run by a local company called Adventure World; the manager stated that canyoning is like “rafting without a raft” and that the customers didn't even have to be able to swim, as they would be wearing a wet-suit, life jacket, helmet and a hardness. As those taking part were tourists, the likelihood that they were inexperienced is high, which means they would have had very little knowledge about the dangers of the activity. At 6pm, there were 8 guides and instructors who took the group to the edge of the river, with dark clouds gathering nearby a mountain. This basic information from the incident came from multiple news reports such as the Independent (1999), Leland (1999), and Giroud (2019) all providing similar information about the incident that took place. The guides paid no heed to the weather reports in the surrounding area and instead were guided by the fact the weather was fine and the skies clear in the area above their heads. The clients had travelled 350m, by abseiling down waterfalls, the narrowest part of the gorge was less than 2 metres wide and the cliffs being 20m high. They had yellow helmets and bright protective clothing on and then split up into 4 groups to jump into the rock-strewn stream. Further upstream a thunderstorm took place causing a flash flood: it flew down the mountain side, tearing out trees and dragging along large rocks. From one of the survivors in the canyon they mentioned how the first wave was small and fun but then came a massive wall of water that dragged and took them into it, making them tumble and roll within the water; it was also banging their heads against the rocks while getting flushed down stream. 

Looking at the incident the key factors that played a significant role in the outcome of the Saxeten Canyon disaster were the weather that took place upstream with its heavy rainfall, which triggered a landslide, and then brought about a rockfall alongside a flash flood. The destruction from the flash flood left the terrain in disrepair and made it challenging for the rescue and recovery efforts of the emergency services and volunteers. Of the key factors, nature played the biggest part but there were ways to prevent the disaster from being so terrible and this is where human error played a key role. The human error was that the instructors didn't check the weather reports of the upstream, or even take notice of the gathering of dark clouds. Leland (1999) wrote a report on the disaster that took place and mentioned that Adventure World stated that “it has led more than 36,000 canyoneers, with no mishap more serious than a broken leg.'' It is likely that this could have led to the instructors becoming complacent, which is evident because they did not do sufficient checks prior to going canyoning. Part of the report mentions that the company that normally photographs Adventure World’s expedition saw the weather and chose to withdraw from doing the activity, showing that the instructors of Adventure World were not doing what they should and checking the weather properly. Another factor is when canyoning is the Personal Protective Equipment (PPE), also the risks involved with doing the activity itself such as, impacts with or against something solid like rocks, the chance of drowning, and a case of getting hypothermia, AALA, (2016). 


To critically analyse and understand ways in which they could have prevented the incident  the Swiss Cheese Model (SCM) that was developed by Reason (1990) will be applied. It is used in risk analysis and safety management, and it is used to understand how accidents and failures can occur in complex systems. The model compares a system to multiple slices of Swiss cheese where each slice represents a layer of defence against potential hazards or errors. In the SCM each slice of cheese represents a safety barrier or control measure in place to prevent accidents due to human error mentioned by Perneger (2015). Larouzee and Le Coze (2020) discuss if it is an effective model and discuss its weaknesses, comparing these to barriers or ‘holes’ in the approach taken. The holes are representing the potential dangers that could allow an accident to happen.  According to the SCM, accidents occur when multiple holes in different layers line up allowing the dangers to pass through and cause harm. However, understanding the weaknesses and vulnerabilities in each of the layers and organisations can be identified and can strengthen the defence against the dangers that lie in their workplace to stop accidents from occurring.

In looking back at the Saxeten Canyon disaster and analysing the key factors, it is possible to put these factors into the SCM and examine how the company could have prevented the situation from happening or at least reduced the chances of it happening. In this respect, the key factors that will be looked at are the weather, the human error, dangers during activity and the preventative steps that could have taken place. 

Firstly, looking at the weather, the precautions that they could have taken place were looking at the weather reports of the surrounding area, especially upstream where it is most likely that a problem would occur. To handle the weather with the rain and river, they had the clients in wetsuits, life jackets and helmets to protect and keep them partly warm if they got wet or submerged in water. The weather report on 27th July 1999 was reported by a newspaper article The Age (1999), which discusses the prediction of thunderstorms and it was raining and that the company knew of this beforehand by the firefighters giving the warning ahead of time. With the weather being a key factor, it is hard to put preventative measures in place as it does change easily. However, being aware of this factor leads to the second main factor contributing to this disaster, namely human error. Another part of the adverse weather conditions caused the flash flood which led to the disastrous consequences, however this could have been avoided if the company had studied the weather reports. Had they done so, they would have known that the conditions were poor and unsuitable to do this kind of activity in. Ortega-Becerril, Garrote, Vicente, and Marqués, (2022) discuss the risks of floods in canyons and how company that do this activity need to be aware of the potential hazards involved in the activity and the effect potential of death happen when a canyon gets flooded.


Secondly, human error is a key factor because the whole incident could have been prevented if the activity had been cancelled on the day. There were opportunities to back out of the activity, even after it had begun, but these were ignored, such as the weather reports, the thunderstorm warnings, the firefighter that told them about the incoming storm, The Age (1999) reports that the local fire department had issued a storm warning letting them know about the potential danger. The human errors made were, ignoring the weather reports, not checking upstream if there was any danger, ignoring the fact the canyon was known to flood at times; as a local company they would have known the likelihood of that happening. Jenkins, M. (1999) discussed these points in their report and stated that a senior guide and operations manager from Adventure World knew about the weather report of the incoming thunderstorm and still gave the go ahead to the guides to continue on with the activity. In addition, seven of the guides were newly qualified and therefore quite inexperienced, they also ignored a firefighter that told them that there were thunderstorms happening higher up in the valley which in turn made the gorge conditions unsafe to do the activity. Baierlein (2023) reported on the aftermath of the incident and looked in depth at the company Adventure World hiring inexperienced guides and putting pressure on them to take groups out in poor conditions and not training them enough to be able to prevent the incident that happened. It was reported that in 2001,the company did not have written safety guidelines that would be there to train and let their employees know when it's safe to do an activity or how to be safe in the activity, which shows that the company has not learned from their errors made in 1999.

Lastly the key factors of the activity that could have caused issues without the proper PPE or the knowledge in safety procedures while doing water rock activities like canyoning. The hazards involved in the activity of canyoning are recognised by AALA (2016) and the following three areas are identified: impacts with or against something solid, the chance of drowning, and hypothermia. Analysed in more depth in relation to the hazards that could occur during an activity, which would lead to an emergency incident. Some of the hazards mentioned are rocks falling from above, slipping or falling or jumping down may result in landing on rocks below or submerged in the river, and lastly being swept away which could lead to being smashed into rocks. The prevention put in place for them could be making sure they are familiar with the area, and identifying places where people could slip. In addition, knowledge about how deep the water is, where to jump in and so on, should have been acquired prior to the activity taking place. In other words, an instructor should have gone first and been ready to point out where the participants should aim for and  let them know of any potential dangers if the group is following right behind the guide. Another measure to ensure safety could be in case of a participant falling into the water, the instructors should demonstrate and show what to do in the water prior to the main activity of canyoning. British Canoeing (2023) have training courses that can help with developing basic white water safety training that would be good for the guides to know of and in return they could teach the participants the basics of swimming upstream as Roper, L and Rew, K, (2017) have reported on from their outdoor swimming society as well as the training from british canoeing, which is the Whitewater Safety and Rescue Training Course Notes. 

From the review of this incident I can say from my own experiences that being prepared for any type of activity is always good to do and the safest option. To reflect from this incident and how I can apply it to my own approach to outdoor adventure I will be using Gibbs reflective cycle (1988). Gibbs reflective cycle is broken up into six parts: a description of the event, the feeling of myself in that experience, evaluating my experience as if it was good or bad, an analysis, drawing a conclusion and an action plan that could change my approach in the future. To start with any activity I choose to do I would check the weather reports of the activity place that I have chosen or that has been agreed upon in advance to check that it is still good to go. The reason it is important to check the weather beforehand is to make preparations to combat against some of the natural factors such as rain, and high winds. From the Saxeten Canyon disaster I learned the importance of taking notice of the upstream of rivers or potential danger that could affect the area in which the activity is taking place around water more thoroughly so I don't experience anything like this disaster. I would also apply the safety structure of the SCM into my risk assessment plans in the future, so I am preparing for most situations that could potentially happen in any environment I find myself in. By adopting these measures I would gain knowledge of the area and work out ways to navigate the environment and be aware of its dangers. For example, knowing how to swim in rivers such as swim upwards of the river and at an angle to get oneself out of the water to the bank British Canoeing (2023). The reason to do this is that it lets the participants in a water-based activity know what they can do in such a situation. 

To conclude, from the incident the fault mainly lies with human error and the failure to check the advice given from weather reports, or heed the advice of others who warned the conditions were too poor to conduct the activity in poor conditions. So from this I have realised that I need to understand the area that I would work in for an activity and understand all potential risk factors that may occur during the time of the activity. In addition, precautions need to be taken to prevent this kind of incident, and this is the responsibility of those supervising the activity. I have also learned that sometimes it can come about do to factors that I do not have control over such as,  the weather and the competence of others, but there are some preventions that can be done  which are my responsibility,  such as teaching ways for people to rescue or protect themselves and making participants aware of the potential risks of an activity. 

Risk assessment plan link;
Risk assessment on Canyoning.xlsx
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