The Swiss Cheese Model (SCM)  was first devised by James Reason . Reason became a professor in Psychology in1977 and was specifically interested in human error after putting cat food into a teapot by accident. After that he became fascinated with human errors and tried applying psychological methodologies to them (Larouzée. Guarnieri, 2015). After looking into case studies such as the Chernobyl power plant accident and the Kings cross accident he stated that human error had limited value in these incidents and that it was a combination of human error and organisational error that created the perfect storm for these accidents to occur (Larouzee. and Le Coze, 2020). After researching for ten years on human error and being a spokesperson on the issue, he first referenced the SCM in his book Human Error (Reason. J 1990).
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[bookmark: _Int_fRdCDCx5]The Swiss Cheese Model is used to help prevent accidents and is based on organisational hazards and human errors. Though each slice of swiss cheese is a defence, each hole provides an opportunity for a disaster to happen. If the trajecory of accident goes through one slice of swiss cheese, the next slice should stop the accident in theory. However, there can be many layers to the SCM and if these holes align perfectly, an accident will occur. The idea is to have many layers of safety protocol that should stop an accident from occurring. This model has been used for nulcear projects, hospitals and for aeroplanes to help prevent disasters from occurring. 
 

Reason found that the more complex a system is, the more trajectories there are for accidents to occur (Larouzee. and Le Coze, 2020). For example, as the risks are higher in the complex environment of a nuclear power plant far more could go wrong than in a school for example. On the other hand, Reason also argues that a simple system with poor defence is at higher risk then a complex system with high quality defences (Larouzee. and Le Coze, 2020). Within Reason's studies he also found that people with higher responsibilities such as managers had a higher risk of setting off a trajectory of an accident (Larouzee. and Le Coze, 2020) as managers would usually get a say in a dynamic risk assessment to override a protocol. He also claims that the trajectory of an accident can be detected without evidence but knowledge unlike active errors with are unpredictable (Larouzee. and Le Coze, 2020). This shows that active errors can skip layers within the swiss cheese model causing the trajectory toward an accident to skip layers due to human error in the middle of it. An example of this is if protocol was not followed by workers deeming previous layers within the SCM as pointless and in this way, human error would in effect override the protocol.   
The strength of the swiss cheese model is that it is very simple to understand so any company could evaluate their security through it. It also makes complex ideas on human and organisation errors easy to understand (Larouzee. and Le Coze, 2020) from a psychological viewpoint. Also using a diagram rather than text allows for a non linear explanation and enables users of the SCM to visualise their safety barriers within it. It is also a very successful model as it has been used in many different professions and has proven to be a useful tool when designing a risk assessment. 


However, the weakness within in the SCM is that there are holes in the first place (Eurocontrol, 2006) due to the fact that people would like to think that their plans are completely foolproof. Perhaps the SCM is more useful as a tool to look back on incidents retrospectively as the nature of the SCM allows room for these incidents to happen. Also it is not clear why the holes change over time in size and location (Eurocontrol, 2006) when used as the same protocols and risk assessments are in place. From an organisational point of view, a system with a high quality defence, there are protocols and risk assessments to prevent the path of trajectory of an incident to occur in the first place. Another fault I found was that how do these holes line up if the Swiss cheese points are stationary (Eurocontrol, 2006) like they are in the diagram. From this to happen the holes would either have to change size and place on the layers of cheese or the layers of cheese would have to move.
 
The Swiss Canyoning disaster 1999 
On the 27th of July 1999 at roughly 4.30pm groups of mixed nationalities set off to go gorge walking near the Saxton River in the Swiss Alps Lashmar. P, Karacs. I (1999).  Wearing wetsuits, life jackets, helmets and harnesses these tourists were ready to embark on their gorge walking experience with a company called Adventure World. Adventure World at the time were the biggest adventure company in Switzerland and prior to this fatal day had no records of any injuries from the 35000 people who had previously embarked on this journey. The group of 45 had split up into 4 groups with two instructors within each group Lashmar. P, Karacs. I (1999). Although a cloud burst had been spotted ahead, the leaders of the activity decided to carry on pursuing the gorge walk whereas other companies and photographers had decided against going. Unbenouced to the guides, a flash flood had occurred on top the mountain and the water started flowing down the gorge picking up big rocks and tearing down trees with it. Eventually a black wall of water, rocks and wood hit the gorge walkers and 21 people died including 3 guides.  
At 6pm, Andreas Haesler noticed water with mud and unusual shapes flowing into Lake Brienz. He then noticed these shapes were two human bodies and watched as more followed.  Teams of emergency recuers were called in to save the survivors and to recover the bodies from the river. The survivors were taken to hospital where one was in ER due to a serious head injury. A criminal investigation opened up against two of the guides and three organisers from Adventure World who are all being charged with manslaughter through negligence. 

Apply the Swiss cheese model to the Swiss crayoning disaster
The first layer that was was broken within the SCM was an organizational error, that being that the company was ignoring danger for profit. A previous employee stated that he walked away in in 1996 due to being staff being undertrained and being pushed to take risks during weather warning (Mike head, 1999). Because staffed were undertrained it mean tit was harder for them to make dynamic risk assessments as they have lack of experience canyoning, making them feel as if they don’t have much authority to cancel trips. Another aspect was because the adventure world company was driven by profits it meant the company lost integrity putting staff and participants at risk. The company didn’t want to cancel because big travel agencies relied on them to provide the canyoning experience and if they let these agencies down to much they wouldn't use their company again. 
The next layer within the SCM that I found was that the guides had ignored severe weather warning that was put up well in advanced. Perhaps this was due to lack of communication or due to the fact that the staff felt pressure from adventure world to deliver the canyoning experience. Looking at weather warnings  and other extrinsic factors such as river flow and tidal activity is a very Important when taking participants out on an a activity. IN the Swiss canyoning disaster the photographer decided it was too much of a case and decided not to turn up.
Due to inexperienced staff the staff made wrong decisions throughout the activity, first off by ignoring server weather warning and secondly by taking clients down a canyon that is know to have fast flowing waters when there is rain. Arguably some canyons may be safe due to the geography of the area even when rain occurs. However, it was common knowledge amongst locals that flash flood occur in this canyon, deeming it unsafe to take clients down. Other risks of hiring unexperienced staff could include having more confidence then competence meaning they may think they are experienced enough, however with, lack of training they aren’t competent enough which can lead to poor decision making.

Improving the Swiss canyoning disaster
Frist of all from an organizational point of view I would perhaps have better warning for participants on that weather can affect the experience and offer another indoor activity such as indoor rock climbing if  they have to call the activity off. This way there wouldn’t be pressure for the activity to continue if when there is bad weather or other external factors. Also have a stronger integrity and not allow agencies to push around and threaten to cancel using their experience if it’s called off to many times, and if the agencies do then decide to stop using the business then the business should just accept that.
Secondly have staff who are properly trained who can make executive decisions who don’t feel pressured by the business and travel agencies. This allows staff to make much better risk assessment and have a higher confidence when leading the activity 



Applying the Swiss cheese model to my own leadership skills

As an outdoor instructor, safety is my top priority so using the SCM would be very useful tool to set up layers of safty and reducing risks or events turning into a disaster. To do so id first start by identifying the potential hazards that the are including inn the acitivty from activity specific hazards to location specific hazards. These could include weather conditions, terrain, equipment, or human factors such as lack of experience or fatigue. For example, if I'm leading a hiking trip, hazards could include uneven terrain, weather, or participants who are not properly equipped or experienced for the level of the hike. Once I've identified the hazards, I assess the risks associated with each one. This involves evaluating the likelihood and severity of each hazard. For example, if the forecast calls for thunderstorms during a hiking trip, the risk of lightning strikes may be high, and the severity could be life-threatening so id make the call to not do the hike. On the other hand, if a participant has a minor cut or scrape, the risk and severity may be low, and I could use my knowledge in outdoor first aid to rectify the minor injury and carry on with the hike. After assessing the risks, I will develop safety measures to address each hazard. These measures could include providing safety gear like helmets or life jackets, modifying the activity plan to avoid high-risk areas or times, or providing training or instruction to participants on how to use equipment safely. For example, if im leading a kayaking expedition, regardless on the participants swimming strength id ensure that everyone is wearing a life jacket.

Before the activity begins, I would communicate safety information to all participants to ensure participants know what to expect on the acticity and to be aware of any hazards.  As an  example, I would discuss the importance of staying together as a group during a hike and ensuring everyone has enough water and snacks. I'd also in this time give participants the opportunity to ask any questions to ensure that they are less nervous and have on overall increased state of mind on the activity. With all these safety easures in place I would also be constantly making dynamic risk assessments incase I need to override any protocols and layes within the SCM however I would be cautious in doing so to prevent an accident.

 In conclusion, by using the SCM, I can create multiple layers of safety measures that work together to reduce the overall risk of an incident occurring. However, I also understand that this model is not a guarantee against accidents or incidents. Therefore, it's essential to remain vigilant and flexible during the activity and adapt to changing circumstances if needed. the SCM is an invaluable tool for outdoor instructors like myself who want to ensure the safety of their participants during activities. By identifying potential hazards, assessing risks, and developing safety measures, I can create multiple layers of safty to optimize my participants experience without compromising safety.  
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