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Introduction 
In this report I will analyse the Swiss canyoning disaster in 1999 that took place in Interlaken Switzerland, with focus on the training, conditions and decisions that led up to the incident taking place. I will also use the Swiss Cheese Model by Reason, (1999) to evaluate the systematic and latent failures that contributed to the incident. I will discuss what I have learnt from reviewing this incident, and how to avoid falling into the heuristic traps that were key factors in this incident in my future career. 

Section 1- Setting the scene:

Canyoning is an activity involving navigating down a fast flowing river in a gorge, using different river techniques suited to the environment. These may include abseiling, jumping, swimming, wading, and crawling (Lashmar, 1999). It is important that the instructor can read the river effectively, as the walls can be up to 20m high with little to no exit routes for long stretches of the canyon, and narrow down to 2m wide. It also has dangerous obstacles like rock chutes, deep pools, rapids and boulders. (Jenkins, 1999, Bazz goes, 2016).

Interlaken, Switzerland is on the Saxetenbach river, which is rocky, fast flowing with lots of white water. Trees surround the river on both sides, with tall uneven walls, and steep drops/ jumping sections. Waterfalls, deep pools, and eddies line the gorge with a bridge (Bazz goes, 2016). 

The providers advertised the activity as being less dangerous than it was. They provided wetsuits, life jackets, helmets and harnesses, in bright colours, (Lashmar, 1999). This would satisfy UK Canyoning Association guidance at the time.  In the UK you now need level one qualification to lead commercial groups up to beginner to intermediate difficulty level. The Saxetenbach river is rated at a beginner’s level, which suggests the location was safe and the providers assessed it effectively. However, they did not assess the competency of the guides during the trip (UKCA,2023). 

In this location prior to this incident there was no serious injury or death. The worst situation was a broken leg sustained 6 years prior to the disaster, which could have led the company and guides to be overly confident and complacent, which may have impacted their competence during the activity (Jenkins, 1999).

Section 2- Description of incident :

On the 27th July 1999, 45 people participated in a canyoning activity organised by Adventure World in the Saxetenbach Gorge. They were split into four groups with two guides, therefore 11/12 participant ratio. Severe weather warnings were in place and the fire department were on high alert by 16.30. (Head, 1999). The group started at 17:00, but on the way down to the gorge a fire official warned them at around 17:10 about the predicted poor weather conditions and not to proceed. This was ignored by the guides, and the group continued. They abseiled 350m, did some starting jumps to get comfortable in the water, then the heavy rain started (Jenkins,1999).

At this point a thunderstorm caused a natural dam to break at the top of the gorge creating a tidal wave 7m high leading to a flash flood through the gorge. The first group was swept away causing disorganisation amongst the rest of the group. Many tumbled upside down in the water, knocking some unconscious. A few managed to scramble out by using the sides of the gorge (Brockovich cited in Jenkins 1999). Four people then tumbled past the furthest group, two guides got out of the water and headed to an eddy where they thought others might be waiting. They pulled out three participants. A guide saved three more people from the current, then got swept away (Jenkins, 1999, Froelicher et al, 2019) 

At 18:00 a local jogger further downstream saw two dead bodies being held buoyant by their life jackets and then more followed. They called the police and emergency services, who spent the next few days looking for the missing people. In total 21 died, 18 participants and 3 guides (Lashmar,1999, Baierlein, 2023). 

The main error was ignoring the weather report and the warnings from the local fire official who suggested they turn around at 15.10. They had warnings of the thunderstorm that was due after 16:00, it was already raining when they started, and this progressed to lightning, however they continued. The reason for this was probably the limited experience of seven out of the eight guides, as they would not have known what could occur (Bell and Bale, 1999). Leland (1999) mentions how a competitor, Alpine Raft cancelled their similar activity due to the weather, as did the photographers that were hired by Adventure World. It is therefore clear that the group should have cancelled the trip. However, the General Manager advised that they continue despite the weather warnings (Jenkins, 1999) .  

Another contributing factor was the lack of training and experience of the guides themselves. Seven out of the eight guides had only two weeks of canyoning and mountain guide training before taking their first groups out. Previously in the company, guides were expected to have background experience in water or river sports, and standard training would include  weeklong intensive course in rope work and water dynamics, rescue skills and leadership, as well as basic first aid. Ideally, they would have undertaken 20-50 logged hours with an experienced guide, and have six to seven years of practical experience (Head,1999). 
However, Adventure World changed their policy, and no longer asked for prior experience, and only provided one week of training leading to low competence in this environment. Therefore, they didn’t react effectively or efficiently enough to prevent the incident from escalating (Leland,1999). The operations managers knew of the predicted annual wave occurrence, and how it affected the canyon. Despite this they allowed the trip to continue. (Jenkins, 1999, Lasmar, 1999)

The immediate response to this accident included the police closing the river for an intense search. Around 150 rescue and police personnel were involved with the search and recovery process, they found one body four days into this search, and one person remains missing. Martin Trapp, the investigating magistrate disclosed that identification took weeks due to the lack of personal items and disfigurement of the bodies. They had to use tattoos, dental and DNA records to confirm identities. Eight travel companies assisted. ( Lashmar, 1999). 

The survivors were also offered counselling, and they provided information about the way the activity was run. It took a month for the primary report to be issued, which found the wave was an annual event, sometimes happening several times a year. The thunderstorms and the weather of the day was the cause of the incident. (Johnson, 2019). This report led to responders changing the way they manage natural disaster rescues (Head, 1999)

After this incident a volunteer national certification was formed in 2000 called the ‘Safety in Adventures’ backed by the Federal Office of Sport, Swiss Outdoor association, and the Swiss Council for Accident Prevention. The main aim was to ensure safety standards were met, including training, experience, competence and equipment. Plans and risk assessments must be made and stored, (Baierlein, 2023, BFU, 2022). 

The first safety system in place was training the guides. This was inadequate. It consisted of two weeks canyon training and a mountain guide education. This led to an uncertainty when guiding in dynamic conditions, (Head,1999, Leland,1999). In the UK, for level one canyoning the requirements  for an instructor includes; a technical canyon course, basic first aid, white water safety and rescue training (Canyon Wales, 2019, The Canyoning Company, 2024). This enables guides to deal with the dynamic environment effectively, keep control of the group that may include different competency and confidence levels, understand the weather and how it affects the river, enabling them to make good dynamic decisions that ensure the safety of the group. (Stewart, 2000, HSE,2016). 


Section 3 – Reason’s(1990) Swiss Cheese Model
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Description automatically generated]This model is a safety concept that builds layers of protection from mistakes, to prevent them occurring - with the holes demonstrating potential weaknesses within each protection measure. These weaknesses can align to cause failure that becomes extremely dangerous for those involved and can also open and close at random by the effect of actions or systems in place (Reason 2000, Perneger, 2015). It’s a mixture of active failures by people and latent conditions, for example inexperience, time pressure or tiredness. These can be identified before an accident occurs, however active failures tend to occur more dynamically, requiring a proactive reaction to managing the risk effectively (Reason, 1997). 
(Reason,1997)


Critical assessment of the incident 

On the day of the incident there were many systematic, active and latent failures that were either already established or decided on the day, that caused the disaster. By using the Swiss Cheese model by Reason, (1997). 

 The first is the decision to continue in forecast conditions of thunderstorms, lightning, and heavy rain after 16:00. The activity was due to start around 17:00 and the group persisted, even after a warning by a fire official. Their decision to continue could have been due to pressure from the supervisors. The guides may have feared repercussions showing blind trust in their supervisors, or possible fear of getting fired. This decision was a latent failure made by the guides, leading them to continue in unsafe, progressively dangerous conditions (Jenkins, Lashmar,1999). The lack of trust in their own judgment, or inability to assess the safety of the weather conditions competently, meant they did not get the group out sooner or stop the activity from starting. (Head,1999, Johnson, 2019).  Former guides at Adventure World stated they shouldn’t have been in the water in those conditions, and the session should have been cancelled (Head, 1999). 

The decision of the guides to continue after warnings from different sources meant they got caught in several heuristic traps, including expert halo and scarcity. Ignoring the fire official and blindly trusting their supervisors led to a collection of decision errors that could have been avoidable. If the guides had thought for themselves and decided to assess the weather conditions, they could have recognised the low competency of the group to react competently. (Outward-bound Canada, 2025, Dawson, 2012). 

They were overconfident and not experienced enough for the conditions, leading to this heuristic trap of not admitting they were outside their professional competence. This is a dangerous situation, leading to a lack of expertise in a dynamic environment, with poor decision making. It is important to assess competence and the personal ability of guides to keep the group safe. Here, the guides had confidence but not enough competence for the situation. Experience builds competence levels and creating confidence (AIARE,2013, Stewart 2000). 

This links into the second failure, which was the lack of effective safety briefing. According to survivors, a common thread was that the group wasn’t given effective safety information. They were told how to enter the water and practiced for a limited time. They hadn’t tested if participants could swim (Jenkins,1999). Many of the participants didn’t know what they were signing up for, or what the activity entailed, even after they got into the water.  They were not told what to do in the event of a flood/ wave, which is a clear sign there was no proper risk briefing. (Giroud 2019, Johnson, 2019, Froelicher,2019). 

Similarly, there was evidence of prioritising profit over safety. The guides were given orders to continue in the conditions. The company had not done a dynamic risk assessment of the site, and the guides didn’t have enough experience to do this assessment. It would have cost the company around $4500, which would impact the company profits, which led to pressure on the guides to continue (Head,1999). 
 
The decision to reduce training for the staff for financial reasons caused many experienced staff to quit the company, which should have clearly indicated to management that something was wrong. However, they carried on, and on the day of the incident it caused many fatalities due to this lack of experience (Head,1999). 

Since the accident there has been several updates for canyoning training. Providers need certification and experience. This is certified by ALLA ,starting from rivers and streams with flowing water, up to impassable gorges. Experienced guides need to respond according to their training, not blindly to their supervisors commands, therefore the training and experience levels were improved (Giroud, 2019). 

Even when the water became muddy and the level of the water rose the guides continued and failed to get the group away from the danger of the water. This was an active failure, probably due to the guides not having enough experience, and the group not being informed of the risks. (BBC News, 2001).  It is vital that guides have competence and confidence to make the right decisions. The risk perception affects the decision making of individuals, and commercial pressure can result in dangerous decision making (Williams et al,2007). 

They made this decision possibly due to pressure to focus on the amount of money they were going to lose with 45 customers, over assessing  the conditions. There are many different companies operating within the canyon, and the pressure to focus on lack of revenue because of cancellation and beating their rivals who had stopped activities,  was a poor decision that put pressure on the guides (Head, 1999). This lack of training and experience prevented the company from finding the correct balance between  the level of manageable risk and thrill for what they are advertising to customers, so they are challenged but not overwhelmed.(Williams, et al, 2005) To ensure this the guides need to be experienced, knowledgeable and highly trained (Bergin, et al. 1999). 

The systems I would put in place :

The first system is adequate training with knowledge of when to proceed, and how to remove yourself competently if something effects the safety of the group. This could include the weather conditions, unforeseen events and injuries. AALA’s (2016) regulations recommend 50 trips with an experienced guide that has at least a year’s record of running sessions (Head 1999). This allows an understanding of the importance of assessing the warnings signs in different conditions,  and making active decisions based on their own assessment and experience. (Giroud,2019). 
   
The second involves, prior to signing the safety waiver, that participants are fully aware of the dangers, requirements and physical demands, including the ability to swim and their level of comfort in the water, to allow guides to adjust the activity to the abilities of the group. (BBC,2025, Wherewolf, 2023). 

Thirdly, identification on the groups and guides in the form of an interchangeable name label on the buoyancy aid or wetsuit,  to allow quicker identification of swimmers in the canyon. This will allow guides to easily identify struggling group members, or if they get lost, florescent colours on their helmets makes it easier to identify participants. (RNLI, 2024). 


Section 4 – Concluding thoughts 
To conclude, the key causes for the incident are poor management, training and decision making. If the guides were experienced and adequately trained, they would have made the correct decision when meeting the fire officer, and therefore prevented the incident. If the management prioritised safety over profit they would have cancelled the session like a rival company had, which would have prevented the deaths. This shows how important it is to not be pressured into decisions, and of knowing the effect of weather conditions (Head, 1999,Leland,1999). 

From this study I have learnt the importance of dynamic decisions and experience within challenging environments, how important competency is, and the importance of identifying possible failures prior to the start of the activity. Find control measures to put in place. For me this would include; more training/guidance and  checking conditions prior to starting. I would ensure I am adequately competent in the locations I take groups to, or have a more experienced leader for a second more informed opinion (Stewart et al, 2000). I would make sure that all participants have a full and comprehensive safety briefing. For my personal adventures I will ensure I carry an information pack with me, including personal details, emergency contacts in a waterproof bag in case anything happens to me or the people I’m with, so anyone can use the information to get help. I will study the area to know the escape routes, and effectively plan in case things go wrong. 
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Risk assessment for cannoning activity at Saxetenbach site 

	severity
	Very likely-3
	Possible-2
	Unlikely-1

	Death-3
	9
	6
	3

	Major injury -2
	6
	4
	2

	Minor injury-1
	3
	2
	1



	Potential hazards
	Risk
	Who might be harmed
	L
	S
	Control measures
	L
	S

	Suddenly rising water
	Being trapped under the water, or drowning 
	Participants and guides
	H
	H
	Get out of the water using the ropes as soon as possible. Follow emergency action plan and check forecast before leaving. 
	L
	L

	Roots, logs and uneven terrain
	Injury, trips slips and falls
	Participants and guides
	M
	L
	Brief the group about trip hazards, PPE (helmets, appropriate footwear)
Supervision ratios follow
	L
	L

	Injuries due to boulders, rocks and trees
	Concussion, broken limbs, or pulled/ damaged muscles
	participants
	M
	H
	Wear helmets, solid shoes and brief group about safe entry and landing techniques (two feet together etc) 
	L
	L

	Defective equipment 
	Equipment failure 
	Participants and guides 
	L
	H
	Yearly checks of equipment, once equipment starts to rust, break or fail replace and swap out every year.
Gear checks prior to activity start, appropriate storage for equipment according to manufacturer guidelines.  

	L
	M

	Weather 
	Adverse conditions/  hypothermia and high river level 
	Participants guides and spectators
	M
	H
	Cancel the activity and rearrange when it is safer conditions.
	L
	L

	Limited escape routes
	Blocked access/ exit in an emergency
	Participants and guides
	M
	H
	Clear communication through blocked sections and identified other exit routes throughout the river, changes in paths and canyon is recorded and routes stop being used when blockages occur. 
	L
	M

	Lack of Knowledge of the canyon  / competence of the leader
	bodily harm/
concussion
	Participants and guides
	M
	M
	Appropriate training and experience prior to being in the canyon as the lead instructor with a group 20-50 trips with more experienced guides. Appropriate training in first aid, rope work, dynamic situations and rescues  as well as leadership to become competent in each scenario. 
	L
	L


 (AALA, 2016, Adventure Logic, Scotland’s canyons, 2020)
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