  River Ilston Field Report
Introduction
Background
In this survey, I wanted to measure the changing features of the River Ilston as it flows from the source to the mouth. To classify what kind of river Ilston is, the variables that influence channel morphology and the channel pattern need to be studied (Schumm, 2013).
The results from this survey were taken on 6th November 2023, by Level 4 undergraduate students at the University of Wales Trinity Saint David. We were instructed to gather data from 10 cross sections, 5 upstream and 5 downstream, however due to running out of time on the field trip, data was only collected from 6 cross sections, 3 upstream and 3 downstream. So, when analysing the data and plotting graphs, gaps in data was supplemented with data taken from a similar survey done last year by undergraduate students.
The hypotheses for this survey were:
1. The river becomes wider and deeper downstream
2. The cross-sectional area of the river increases downstream
3. The river velocity increases on the outside of a meander
4. The highest velocity is to be found in the centre of the river
5. The river velocity decreases downstream
6. The size of the bed load gets smaller downstream
7. The shape of the bed load becomes more rounded downstream
8. The discharge of water in the river increases downstream
These hypotheses are partly based on the Bradshaw Model of changing channel characteristics. This model helps describe the changes that are expected as a river travels from the source to the mouth (Cool Geography, N/A). Rivers go through big changes as they travel downstream so having models which can predict changes can help surveyors design their surveys better. Here is a picture of the model:
[image: ]

Location
The River Ilston is a river located in Gower Peninsula, which is one of the first national parks in the UK to be given the title of ‘Outstanding Natural Beauty’. The source is near Swansea airport, with its estuary reaching the Gower Peninsula. The study catchment has a drainage basin size of 30sq. km. and is a gravel-bed river (Lawler, 1985). 
Data Collection Points
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Methodology
Hypothesis 1
The width of the river at each cross section was measured using this method: Using a tape measure, a measurement across the stream was taken, which is from the water’s edge to the water’s edge on the other side, making sure that the tape measure is taut and approximately 20cm above water. 
Then to work out the mean depth, at 25cm intervals along the width, the depth of the river was measured using a metre ruler. The mean depth was calculated by dividing the depth measurements added together by the number of depth measurements taken. 
Hypothesis 2
When the width and mean depth were calculated, the cross sectional area of the river can then also be calculated. The formula for working out the cross sectional area of the river is Width (m) x Mean depth (m).
Hypotheses 3 & 4
Hypothesis 3 can only be tested if there is a meander in the river at the cross section. Hypothesis 4 though can be tested at every cross section. A current meter is required, and the technique will be demonstrated in the field. To perform the test meter readings are to be taken at the following locations on a straight section of the river. Then note readings in the box provided:
1
2
3
4
5








	Location IN river

Data collection point (on map)
	1
	2
	3
	4
	5
	Orange

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



Hypothesis 5
The velocity of the river was assessed using this method: 1 person goes into the river wearing waders and using a tape measure, measures a 5m straight section of the river. Then the distance is marked with 2 surveying poles. Then an orange is dropped in the middle of the river, at the survey pole upstream. Using a stopwatch, the time it took for the orange to travel between the 2 poles is recorded. This was repeated 5 times to calculate the mean time. The mean time is needed to calculate the velocity of the river using this formula: Velocity = Distance / Time (Mean).
Hypotheses 6 & 7
Take 5 samples of sediment from 5 cross sections of the river, both upstream and downstream. Then measure the long axis and write observations about the roundness of each sample using this table: 
	
	Point
	1
	2
	3
	4
	5

	Sample 1
	Long Axis
	
	
	
	
	

	
	Roundness
	
	
	
	
	

	Sample 2
	Long Axis
	
	
	
	
	

	
	Roundness
	
	
	
	
	

	Sample 3
	Long Axis
	
	
	
	
	

	
	Roundness
	
	
	
	
	

	Sample 4
	Long Axis
	
	
	
	
	

	
	Roundness
	
	
	
	
	

	Sample 5
	Long Axis
	
	
	
	
	

	
	Roundness
	
	
	
	
	



Hypothesis 8
The discharge of the river at each cross section was calculated using this formula:          Discharge (m3/s) = Cross sectional area (m2) x Velocity (m/s). 
Therefore, the discharge of each XS was calculated last, after the width, depth and velocity were gathered.  




Results
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Conclusion to hypotheses
What I’ve observed is that a lot of the hypotheses were both proven and disproven. This isn’t too unexpected as this is very common in scientific studies.
Hypothesis 1
Hypothesis 1 was partly proved correct, with the river indeed becoming wider as it went further downstream, with there being a strong positive correlation in graph 2. 
However, the hypothesis of the river becoming deeper downstream was partly disproven. Yes, the deepest cross section was at XS 7, which was one of the cross sections furthest downstream. Despite this, XS 10 was shallower than XS1, which conflicts with the hypothesis. 
Hypothesis 2
Again hypothesis 2 was partly true. Overall, the cross sectional area of the river did increase further downstream, with a fairly strong positive correlation (see graph 3). What was interesting though was that actually the highest cross sectional was seen in XS 7 & 8, by a considerable margin. With XS 9, 10 having a cross sectional area of around 2m2 less on average.
Hypothesis 3
Unfortunately, there was no data gathered for hypothesis 3 or 4 as no tests were conducted when out in the field. In saying that, we can infer whether hypothesis 3 is accurate by observing the erosion of the river bank at cross sections downstream, when the river starts to meander more. At XS 8, the left river bank, on the river meander, was more eroded than the other bank. From this observation we can predict that the velocity was greatest on the meander of the river instead of the centre because erosion of river banks usually occurs when a river’s discharge is high (PreventionWeb, 2021).
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Hypothesis 5
Hypothesis 5 was proved right, but only marginally. The difference between XS1 and XS10 was a mere 0.1m/s, therefore the reduction in velocity from upstream to downstream was barely worth noting. The general trend was that velocity started fairly low upstream, then big fluctuations occurred in the middle of the river, ending with the velocity gradually decreasing to 0.2m/s further downstream.
Hypothesis 6
Sadly, no sediment data was collected this year other than 6 long axis measurements for XS 1. Therefore, I will be analysing last year’s sediment data. As hypothesis 6 predicted, the bed load of the river did indeed get smaller downstream. For example, at XS1, the average long axis for a sediment sample was 14, whereas at XS 8 the average long axis was 4.8. A small research limitation which is too trivial to mention in the research limitation section is that the unit for the long axis sediment measurement isn’t specified in the methodology. Is it mm, cm or m? To perform an accurate study this has to be specified.
Hypothesis 7
Just like hypothesis 6, no sediment samples were taken to test hypothesis 7, so I will be analysing last year’s data here as well. Hypothesis 7 was proved correct. The river bed load started off being angular at the upstream cross sections, then by cross section 6 onwards, almost all the sediment samples were either rounded or sub rounded. Why does this occur? Well as the river velocity increases further downstream, the movement of pebbles causes them to collide with each other. The abrasion caused by the increased collision produces smoother and more rounded rocks (Gabor Domokos, 2014).
Hypothesis 8
Hypothesis 8 was negated to an extent. The highest river discharge was gathered at XS 7 and 8, which are downstream cross sections. XS 9 and 10 had approximately 2m3/s less discharge, which contravenes the hypothesis. 











Research limitations
There were several research limitations unfortunately. The biggest one which needs highlighting is the fact that this year’s data was supplemented with last year’s data considerably. This is a problem for several reasons. Firstly, the cross sections weren’t the same, which leads to inconsistent data. This year’s data was only gathered at 6 cross sections, 3 upstream and 3 downstream. In the last year however, students gathered data from 10 cross sections, 5 upstream and 5 downstream, which is what was instructed in the survey brief. There is no indication that the cross sections were measured at the same points which makes it more inaccurate to compare with.
When trying to analyse the data and produce graphs from it, I had to figure out the best method of compiling both sets of data together in a congruent manner. I decided to analyse data from 10 cross sections and try and use as much data from this year as possible. From this year’s dataset, only width, depth, velocity and long axis sediment data was gathered for XS1. Even then, for testing velocity, the distance between the surveying poles was 2m, when it should have been 5m, for XS1. This is especially problematic as all the other surveying pole distances were 5m at the rest of the cross sections from this year’s data. On this year’s dataset there was no data for XS 2 & 3, at least not uploaded onto the Excel spreadsheet. There was some data recorded for depth and velocity uploaded in the format of a photograph, but it wasn’t sufficiently detailed enough to be able to analyse it, therefore I used data from last year for the rest of the upstream cross sections. There were definitely flaws in the downstream cross sections data collection too though. To start, instead of measuring the depth of the river at 25cm intervals, depth measurements were taken at 100cm intervals. This was done at every downstream cross section. This naturally will skew the data when comparing it to last year’s data, which took depth measurements at 25cm intervals correctly. Secondly, instead of repeating the velocity test a minimum of 5 times, at every cross section the velocity test was never repeated more than 4 times. These may seem like small insignificant details but over the course of measuring various different cross sections and with so many cross sections being left out, it does have an effect on the accuracy of the data collected.  











Reflection on how to improve the research
If I was to redesign the survey, there would have been many things that I had done differently. The first thing I would have changed is how strictly and consistently the methodology was followed for each hypothesis testing. As I have already written about in the research limitations from this survey, the methodology was not followed correctly or consistently. It would have been at least slightly more accurate to repeat the velocity test the same number of times at each XS, for example. A more consistent methodology produces more consistent data with less anomalies. Another thing I would have changed would be to give surveyors a specific data collection sheet for river sampling, and insist they use that specific sheet instead of writing in their own words. I would do this for 2 reasons, primarily to make it easier for different surveyors to compare data, for example surveyors from upstream with ones from downstream. And it would make the data easier to upload on a shared dataset, which was provided in this survey. The problem however was that data was collected by surveyors writing their own hand written notes in almost all the cases. This resulted in some of the upstream data being uploaded to teams in the format of a screenshot of a WhatsApp message, instead of being inputted into the Excel dataset, for XS 2 & 3. Now in all fairness, if the data had then been added onto the dataset correctly then it wouldn’t matter what data sheet the surveyors used. But the fact that it wasn’t makes me think that just changing this small feature would make a difference in the amount and quality of data gathered. 
It has long been known in the scientific community that replicability of tests is crucial for testing the merit of results (National Library of Medicine, 2019). For this reason, I would have communicated with last year’s surveyors to figure out exactly where their cross sections were located, to then repeat the same survey at those same cross sections in order to compare data even more accurately. It would have made any anomalies a lot more noticeable and could have led to some interesting possibilities when plotting graphs. To visually be able to see the differences or similarities of data in the form of a graph can highlight the contrasts more, as a picture paints a thousand words. 
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