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Reflection Journal
Introduction
The motivation for this study was seeing first-hand the amount of erosion caused by people, due to being a regular caver and cave instructor. Part of the British Caving Association (BCA) assessment scheme is knowledge on conservation within the caves. This is something that all cave instructors know about as it is something they are assessed on. Yet, with the knowledge of having to keep these precious eco systems from getting badly damaged, how is it that the human-caused erosion is so visible in many areas of the cave?
The Cave Impact Assessment Rating Scale (CIARS) developed by Bunting and Balks (2001) is a reliable and trusted evaluation technique that could be reused in these local caves. This assessment tool proved essential to this research project. 
To allow for further analysis and comparisons, outdoor instructors were interviewed for 10 to 30 minutes about the visual impacts that recreational use has on caves. The CIARS was used as a baseline prior to the interviews, which helped to understand how outdoor instructors who regularly work in these environments perceive the environmental damage in the caves. 
[bookmark: _Int_uHHXaVr2]While there are many caves in South Wales, one cave that stood out was Porth yr Ogof (PYO) as this is the most visited cave in South Wales with over 30,000 visitors a year (Ogof, 2018), most of these visitors being instructional lead groups.
The Research - 16/03/2026
To start the research, the CIARS model by Bunting and Balks (2001) had to be slightly modified to suit the cave because the cave lacks large sediment deposits, especially on floor sections due to most of the cave having a river running through it.
Once some of the categories were modified, the cave was split into 8 key sections that are most common with group sessions. These were: the main entrance, mud chamber, upper stream passage, gun barrel, aven series/letter box, great bedding cave, the creek up to toilet bowl, and the maze. 
The sections were easy to score with the example provided from Bunting and Balks (2001), however, some points of the cave were harder to score due to the lack of criteria including mud or speleothems. It was easy to get familiar with the scoring after the first few sections. Becoming more familiar with the criterion on the last sections made it feel efficient and time effective. Some of the criteria had to be left out of the scoring, so would not be included in the average score. The total duration of the scoring lasted around 2 hours.
Some limitations to the scoring were that some sections covered a large area so there were different results for the same criteria. For example, some wall speleothems in the upper stream passage would be worthy of a 3, however other speleothems in the same area were nearly untouched and worth a 1. For these, the average was considered. Additionally, although the example was easy to understand, at times some of the scoring felt interpreted into an opinion which may have caused bias. Using intercoder reliability to help validate the measure would have helped combat this.
Table 1. 
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(Bunting and Balks, 2001, p. 11)
According to the scale given by Bunting and Balks (2001), if the average of each section scores below 1.38, there is a light visual impact. Between 1.4 and 1.94 is a moderate visual impact, and above 1.94 is classed as a sever visual impact. This leaves an awkward margin between 1.38 and 1.4, however none of the results from Porth y Ogof fell in between this margin, so it is insignificant. The averages of each criterion were calculated using the mean of the recorded data, and if there was no data within the criteria it would not be included within the calculation. 
Table 2.
	Cave Sections
	Floor
	Wall
	Ceiling
	Total

	Main Entrance
	2
	0.83
	0.8
	1.21

	Mud Chamber
	2.71
	1.5
	1.2
	1.803333333

	Upper Stream Passage
	1.2
	1.2
	1.33
	1.243333333

	Gun Barrel
	2
	1
	1.2
	1.4

	Aven Series/Letter Box
	2.375
	1.83
	1.2
	1.801666667

	Great Bedding Cave
	2.625
	2
	1
	1.875

	The Creek up to toilet bowl
	2.625
	2
	1
	1.875

	The maze
	2.75
	1.83
	1.5
	2.026666667

	Total Average
	2.285625
	1.52375
	1.15375
	1.654375



The areas with the most visual impact were the floors, followed by the walls and the least impacted in each section was the ceilings. The floor of the cave scored 2.29 which falls in the sever visual impact bracket. Walls scored 1.52, which is a moderate visual impact, and the ceilings scored 1.15, which is a light visual impact.
The section of cave with the most impact showing severe visual alterations was the maze with 2.03, and the section with the least visual impact with light visual alterations was the main entrance at 1.21 (Table 2.)
This table with all the results was simplified into a bar chart for easier visual distinction between the higher and lower scoring sections for the research poster. Due to the simplicity of finding the data, the empirical analysis was done through averages using Microsoft Excel. 
Interviews - 14/04/2026
During the interviews, as part of a pre analysis, there was a common theme that was not considered that now seems evident. The sizeable river in Porth yr Ogof prevents a lot of recreational damage due to the constant forming of the wet chambers. 
The aim of this study was to have a minimum of 3 interviews; 6 invitations were sent anticipating people declining. 5 out of 6 potential interviewees responded and had successful interviews ranging from 10 minutes to almost 30 minutes. The experiences of the instructors ranged from newly qualified instructors within the last 3 years, to much more qualified instructors with over 30 years of experience who also help train and assess new instructors. This allowed for a great depth in the conversation and understanding the perceptions of instructors with a great variety of experience.
The interviews were recorded and transcribed using Microsoft Teams. The transcription software in Microsoft Teams was generally very accurate compared to other software's that have previously been used. Some alterations needed to be made due to some spelling errors with cave terminology as well as the Welsh cave names.
The aim of the interviews was to understand how professionals in the field perceive the damage caused by recreational groups within the caves, as it estimated over 30,000 people visit this cave yearly (Ogof, 2018) with the majority being instructed groups. To understand their perceptions, the CIARS acted as the control measure to compare the results. So, within the interview, questions were aimed to be comparable with the results from CIARS. For example, questions leading towards what sections of the cave have the most impact, whether group use is the main cause for the environmental impact and how they manage their own sessions to avoid further visual environmental impacts.
Analysis of Interviews - 23/04/2026
The interviews were coded using the NVIVO software. To begin, it was not evident how to split references into codes. Whilst analysing the text in more depth, themes appeared and codes could be created. Upon the initial iteration, 12 codes were created. Later transcripts were simpler to process as the software became more familiar and codes were formed. Understanding what to code was more challenging, as there was a plethora of information from well-educated individuals in the field, yet some insightful information was not directly relevant to the research question, with much time spent talking about advice to other instructors. Drawing back on this, more time could have been spent thinking of questions regarding the context of the aims of this research.
Reflection
Literature surrounding people's perception on leave no trace was a similar topic to this research’s aims. Limited literature exists for people's intentions to preserve cave environments. Research suggests that people's intentions to leave no trace differ from their actions (Lawhon et al, 2013; Taff et al, 2014; Schwarts, 2017).  Through educational programs, leave no trace principles can be learnt and adopted from outdoor practitioners (Simon and Alagona, 2009). 
A common theme through interviews was that instructors were aware of conservation ethics as expected through their training. They were also aware of the visual environmental impact caused by recreational use that they are contributing to. Following this route, the instructors were asked what they do to mitigate this, and the response was split into two themes: the pre-session briefing, and avoidance of precious areas. 
The pre-session briefing was mentioned by 4 out of 5 instructors, with key parts of the briefing explaining to participants that they should never touch anything on the walls or ceilings, especially speleothems. 
Avoidance of precious areas was also mentioned, however, some instructors mentioned they may enter areas such as Hywel's grotto if they had the right group, whereas some instructors preferred complete avoidance of any precious areas. As of recently, Hywel's grotto has been discovered to have a high radon count. Therefore, it is not recommended to enter for health reasons, rather than conservation, as it was and still is the most pristine part of the cave, according to instructors. Unfortunately, due to the high radon count, this area was not surveyed as part of the CIARS.
These responses, especially from two of the more senior instructors who have been instructing for 30+ years, were unexpected. To the newer instructors, the thought of bringing groups in Hywel’s grotto felt wrongful due to the physical harm on one's health. Whereas the senior instructors were discouraged due to the preservation of a special area.
Interviewing instructors from a wide range of experience from 2 years to 30+ helped understand how their perceptions differ. Newer instructors care for the safety of the group and have the sessions run in a safe and fun manner, which is their priority. On the other hand, more senior instructors feel that the session and the conservation and preservation of this precious eco system have a 50-50 split, paying more attention of the importance of educating groups into why this eco system must be protected. This links to Simon and Algona’s (2009) research on how educational programs play an important role in educating groups on the leave no trace ethics.
Based on this, the CIARS could be a tool used for groups so they can see firsthand how the cave has been affected, creating a more educational session. This would allow groups to be more environmentally conscious within these environments. However, limitations to this would be some of the cave language they may not understand straight away or not knowing what they are looking for. This could be mitigated by simplifying the CIARS tool to make it more user friendly and cave specific, so it can be a quick and easy way to analysing areas of caves whilst not taking away from their group sessions. 
A main theme discovered during the interviews was how the river that runs through the cave reverses the impact made from people walking through. The river is called the Mellte (lightning in Welsh), getting its name from the lightning-fast speed it rises after rainfall, with a catchment area of 65.8km² (NRFA, n.d). This causes a lot of the cave to flood to the roof. In the wet areas of the cave, the CIARS scores were low, and as the instructors mentioned, these were the areas they felt less likely to have visual disturbances. 
The outcomes of the interview gave many insights to how cave instructors perceive the cave environments, however referring to the aims of the research, some questions and answers felt like they didn't help towards the aims. For example, part of the interview was to think of advice the instructors would give to other cave instructors, and there were some valuable themes emerging: sticking to trade routes and having a good brief. This information could have been useful in a different field of research, potentially looking into how instructors can improve their environmental awareness and conservation during caving sessions. However, due to the length of the interviews (10 to 30 minutes), even with irrelevant information, there was plenty to compare with the CIARS results and understand how instructors perceive the visual disturbances of PYO.
Whilst the intention of this research was the compare the instructors’ personal impact on the cave environment, the semi-structured interviews allowed for the interviewees to discuss their perceptions of the visual impacts of the cave environment compared to the CIARS scores. Although not intended, this made for interesting conclusions leading to further research ideas. For example, one of the commonly discussed topics during interviews was that lesser visited group caves, such as Eglwys Faen on the Llangattock escarpment, has fewer annual visitors yet it is reported to have higher visual disturbances. Instructors believe this is due to the cave being inactive (no river) so any visual disturbances are not washed away after water levels rise. A future research idea is to compare active (river) group caves with inactive group caves using CIARS to understand the effects of how rivers in caves can prevent or reverse environmental damage. 
The consensus of the research shows that environmental damage in Porth yr Ogof is not as concerning as it seems. Due to the nature of the cave washing away visual disturbances, this makes for the ideal group cave, as mentioned by 3 of the instructors. Not only does it not get affected as much by so many visitors, but these visitors are using the cave as a sacrificial destination and ultimately saving the lesser-known caves by doing so.
Starting this research, it was expected that the impact on environmental damage in PYO was a negative one. However, by comparing interview themes with CIARS results, using PYO as the regular group cave in South Wales is doing more good than bad and therefore should remain the honeypot destination to help preserve other lesser visited caves in South Wales, and be used as a classroom to educate people on conservation ethics in caves. 

Research Methods
Due to the motivations for this research being about environmental damage in caves, measuring the extent of damage within the cave system was essential. Research developed by Bunting and Balks (2001) showed that quantitative measurements were possible in the form of numerical data within cave systems. This was a chance to use a surveying tool first hand and learn any flaws with the system.
Cohen et al. (2018) describes the empirical-analytic paradigm as a quantitative measure based on a control measure of results relying on evidence rather than a hypothesis. Results from the CIARS was empirical data used as a control measure for the qualitative side of this research. Williams (2007, p.67) recognises qualitative data as research that is used for ‘describing, explaining, and interpreting collected data.’ Since this was a phenomenological study, the perceptions of the interviewed instructors helped understand the data that was present from the quantitative side of the research. Understanding why sections of the cave were lower scoring than others, when it is in constant use, was well explained by the instructors to give an insight into more depth of the occurrences.
Whilst the CIARS gave an objective measure of reality, the interviews allowed the reasoning of results to be better understood (Williams, 2007).
Limitations of mixed methods research for this study was that it is not a common methodology, as some researchers believe the two should be kept separate as they are often used for different findings and different paradigms (Gorard and Taylor, 2004). A mixed approach felt appropriate to this study, however further research would be better suited using either quantitative or qualitative methods depending on whether research takes a numerical or philosophical approach.
Future research considering the foundations of this methodology will be well suited to delve further into the quantitative measures. Developing a similar scale based on CIARS that uses trial and error to further understand limitations on this scale and using these results to compare amongst more caves in the area would be beneficial for future research. Currently, LiDAR (Light Detection and Ranging) is often used for high end cave mapping (Domazetovic et al. 2025), but this is limited in use due to cost effectiveness and availabilities (Bunting and Balks, 2001). Further developing a survey that can work for any cave and any caver with a basic knowledge of speleothems and the geology of cave environments may work as a more efficient and cost-effective alternative to scoring and monitoring cave environments. 
Due to the simplicity of the quantitative data analysis, future research can involve a method involving analysis of more numerical data. For example, if the research question was “How does river flow/rainfall affect environmental damage within different cave systems?”, the need for a hypothesis testing tool like SPSS would be used to analyse data from active and inactive caves, during dry and wet spells, in order for the research to take a quantitative approach.
Hardwick and Gunn (1995) found that by designating British cave systems as SSSI (Site of Specific Scientific Interest) aids in the conservation of caves. This creates awareness amongst cave users and influences the education of the scientifical importance of these geological regions, however PYO being a SSSI has not kept away the hordes of groups that visit daily. Having a well-developed survey as a way of monitoring damage overtime may support the conservation ethics of regular cave users.
Developing a sound quantifiable measure will include whittling out or simplifying terms that may only be found in certain caves. During the survey of PYO, sections including silt were slim to none, so this term could be changed to loose sediment, which is often found in any cave, active or non-active.
Further limitations to using CIARS is that it can feel opinion based and can be subject to user bias. For example, people’s perceptions of being ‘polished’ may differ, therefore leading to different scores. The scale helps with allowing perceived percentages of the area to be accounted for when scoring 0 to 3. However, when deciding if light polish is covering 70% of the floor against heavy polish covering 40% of the floor, the decision to which is worse ultimately comes down to the surveyor. Helping mitigate this, a second competent individual may come in useful to discuss where there may be any debate on scoring.
Future considerations for a qualitative route may take some of the themes discussed from the interviews that did not feel relevant to this study. For example, often discussed were points of advice for other instructors, a question aiming towards this ideology can be, but is not limited to “Leadership strategies to promoting sustainable behaviours during group cave sessions”.


Ethics
Part of the research process involved entering a potentially risky environment. Surveying PYO meant entering a cave that floods to the roof during heavy rainfall, as well as other inherent hazards including the radon exposure and slips, trips and falls. 
To address these hazards, surveying was done by a qualified cave leader in line with the BCA qualification scheme (BCA, 2026). The weather forecast was checked on the same day as surveying took place to lessen the chances of unexpected rainfall during what was a low-pressure weather system. Any escape routes were also considered in case of sudden change in weather. Areas of cave such as Hywel’s grotto were avoided due to high radon count and appropriate personal protective equipment was worn including a helmet, knee pads, wellington boots, a headtorch with spare batteries and a cave suit.
For the interview section of the research, all transcripts were saved onto a password protected document with 2 factor authentication, along with a consent form filled out after all participants had read a participation leaflet regarding the research topic and what was expected from them. All instructors were kept anonymous throughout the research project. 
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