1. Survey on the river Ilston

2. Introduction
The river Ilston is located in the Gower peninsular near Swansea, South Wales. The source of the river source starts further inland near Swansea airport and travels down through the valley. Passing through the villages of Ilston and Parkmil. As the river goes past Ilston it becomes Pennard Pill. Eventually ending at its mouth at 3 cliffs bay into the Bristol channel. The river is an interesting case as it did not carve its own channel but was most likely formed through glacial activity in the area. It is thought that these valleys date back to the immediate post-glacial period. (The geological society, 2012)
The survey on this section of the river was performed by a team of undergraduate students collecting measurements from 6 points along the river. The data was collected on the 6th of November 2023 with half the group heading upstream from the Gower heritage center and the other half heading downstream. Measurements were collected including river depth, width and speed in order to measure the discharge of the river as well as sedimentation samples. The aim of this study is to examine the changing characteristics of the river. These are the characteristics we want to find out.
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 center 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.










(Google Maps, 2024)
This map shows 4 of the locations we took our readings at each point.



3. Methodology
In order 2 answer the first 2 points we need to collect data on both the width and the depth. We did this by measuring the width of the river using a tape measure at each selected point. In order to measure the depth of the river we used a meter ruler and measured the distance from the riverbed to the surface of the water every 50cm along the width of the river. Once this data has been collected you add all the depths recorded together and divide by the number of measurements taken and you’ll have the average depth of the river. Here’s an example of a river cross section.





This diagram depicts the bed of the river and the points we are going to be measuring.

Depth of River


Width of river



For point 3, 4 and 5 we need to look at the velocity of the river. In order to measure the velocity of the stream we measured out 5m downstream and placed a float in the water, timing how long it took to reach 5 meters. We then use this data to calculate the velocity which uses the formular velocity (V) = distance/time. Data was also collected using a flow meter in order to calculate the velocity at different points in the stream. This allows us to answer whether or not the velocity increases on the outside of a meander.





To answer points 6 and 7 we need to measure the sedimentation of the river. This is done by collecting a number of samples from each point on the river and measuring both the size of each sample as well as the roundness. We can do this by comparing each sample to the following table.
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(Powers, 1953)
In order to answer hypothesis 8 the data that was previously collected could be used again. Using the cross section and the velocity of the river we are able to calculate the discharge of the river. This is done by using the formular Discharge (m³ per second) = Cross sectional area (m³) x Velocity (meters per second). The discharge is the amount of water flowing through the river every second. It’s measured in m3.
Once all the data was collected then it was sorted into tables and analysed. Finally, the data was used to create graphs and charts to better visualize correlations and trends. These are the results.

4. Results and analysis
Any data highlighted in yellow are results collected the previous year due to lack of data or data being unsuitable. Samples were collected from the same river and so will help to reach the same conclusion. Data may be slightly different due to different weather conditions and measurement techniques so I will make clear which data was used where.

Hypothesis 1: The river becomes wider and deeper downstream.

	Site
	Width (M)
	Deepest point (CM)
	Average Depth (CM)

	1
	2.2
	29.33
	17.5

	2
	3.1
	23
	13.9

	3
	3.8
	46
	17.7

	4
	6.1
	59
	37

	5
	6
	81
	70.4

	6
	9.65
	77
	53








As you can see in this table as the width of the river increases so does the average depth.


According to the table the river does get deeper on average as you get further downstream but this isn’t a perfect correlation.

This chart confirms that as you do downstream the width of the river tends to increase. Just like the previous chart it isn’t a perfect correlation but is clearly a positive trend.
The data suggests that as you go further downstream the river does get wider and deeper. The results are not a perfect representation of this as at site 5 both the width and the depth decrease slightly. This could be due to a number reasons such as river conditions on the day or errors collecting data but the trend still tells us that the river does in fact get deeper and wider the further downstream you go.

Hypothesis 2: The cross-sectional area of the river increases downstream.

	Site
	Cross Sectional area (CM²)
	Cross Sectional Area (M²)

	1
	3850
	38.5

	2
	4309
	43.09

	3
	6726
	67.26

	4
	22570
	225.7

	5
	42240
	422.4

	6
	51145
	511.45




According to the data there is evidence that the cross-section area increases as you go downstream. With each site there is a noticeable increase from each site with a difference of 472.95M². This makes sense as along the river there are lots of different smaller streams joining onto the main river as well as water coming in from the large catchment area. This would increase the waterflow further downstream and therefore increase the cross section area of the river. 
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As you can see in these images there are several points where other streams join onto the river Ilston and so would increase the water flow downstream.

Hypotheses 3: The river velocity increases on the outside of a meander.
During the study data was not able to be collected on the velocity of the meander and so there is no data to use. However, there is evidence that there is a larger velocity on the outside of the meander. When observing the river, it was noted that on the meander there seems to be more erosion on the outside. This doesn’t prove that there is more velocity on the outside of the meander, but it is some pretty strong evidence to support this hypothesis.
[image: ]This image taken at the river shows there is large erosion on the outside of the meander.


Hypothesis 4: The highest velocity is to be found in the center of the river.

Data was not able to be collected on the river velocity at different points of the river. We could use data from the current meter and compare it to the orange test, as the orange floats on top of the water while the current meter goes under the water closer to the center but the data collected using the current meter was collected in the previous year and so we don’t know how deep the current meter was held or what the water conditions were. It could have been a day of heavy rain and so would mean that the results would be different. There are just too many variable in order for us to trust the data.

Hypothesis 5: The river velocity decreases downstream.

	Site
	Average current meter results (m/s)
	Average orange test results (m/s)

	1
	0.37
	0.78

	2
	0.243
	0.59

	3
	0.193
	0.9

	4
	0.486
	1.73

	5
	0.48
	1.39

	6
	0.246
	1.67






According to the data collected there is little evidence to support that the velocity increases as you head down stream. When looking at the current meter readings the results are almost random. This could potentially be due to equipment error. There is a slight trend for the orange test however. The data seems to suggest that the further downstream you go the higher the velocity. This isn’t proof that the river velocity increases downstream but does indicate that could be the case.

Hypothesis 6: The size of the bed load gets smaller downstream.
	Site
	1
	2
	3
	4
	5
	6

	Sample 1 (cm)
	18
	12
	10
	12
	6
	N/A

	Sample 2 (cm)
	14
	16
	13
	16
	5
	N/A

	Sample 3 (cm)
	11
	11
	11
	13
	5
	N/A

	Sample 4 (cm)
	15
	15
	11
	15
	4
	N/A

	Sample 5 (cm)
	13
	13
	13
	11
	4
	N/A

	Average Sediment size (cm)
	14.2
	13.4
	11.6
	13.4
	4.8
	N/A

	Range of sediment size (cm)
	7
	5
	3
	5
	2
	N/A




The data that was collected supports the hypothesis that the bedload gets smaller further downstream. As samples were collected further down stream the sediment seemed to get smaller and smaller until we got to the final site which was mostly just fine sand which could not be measured. This is a pretty good indicator that the hypothesis is correct. This is what I expected because when a river flows it tends to carry smaller sediments down stream and leave the larger pieces up stream. This is why at the mouth of the stream was mostly just sand.

Hypothesis 7: The shape of the bed load becomes more rounded downstream.
	Site
	1
	2
	3
	4
	5
	6

	Very angular
	
	
	
	
	
	

	Angular
	4
	2
	
	
	
	

	Sub-angular
	1
	3
	4
	3
	1
	

	Sub-rounded
	
	
	
	2
	2
	

	Rounded
	
	
	1
	
	2
	

	Well rounded
	
	
	
	
	
	




According to the data collected there is a general trend of there being more rounded and subrounded samples found downstream. However, there were also a lot of well rounded samples found at sites 1 and 2. This is very strange and wasn’t the expected results. I expected closer to the source of the river to have more angular samples and as it got closer to the mouth then they would get rounder. Currently the results are inconclusive but could be improved with a larger sample collection to increase the accuracy of the survey.

Hypothesis 8: The discharge of water in the river increases downstream.

	Site
	1
	2
	3
	4
	5
	6

	Discharge (m³/s)
	30
	25.4
	60.5
	390.4
	587.1
	854.1




The data shows that as you go further downstream the river discharge levels increase. The largest jump was at site 4 where it jumped up from 60m³/s to 390m³/s. This makes sense because as previously found out, the further down stream you go then the wider and deeper the river becomes and so means that more water is able to flow.

5. Conclusion
In conclusion some of the hypotheses show a positive trend such as hypothesis 1,2,6 and 8. 1 and 2 had very clear positive correlations to back up the point. 6 showed clearly that the further downstream you go the smaller the bedload gets and 8 is clear in how the river discharge increases as you go further downstream. These results showed some strong correlations that help to back up the points. However, this isn’t direct proof that the hypothesis is correct, but it does help to back up the claims. We were not able to collect data to help back up hypothesis 3 or 4 but did have some visual evidence to back up hypothesis 3. This by no means proves anything and requires more data collection in order to make any claims about whether or not the hypothesis is correct or not. The data collected on the last 2 didn’t lead to any solid conclusions. Both had some slight trends in favor of the hypothesis but nothing conclusive.
When collecting the data from Ilston there could be several limitations that limit how much data you collect or the quality. One of these could be equipment. Equipment such as current meters need to be in good working order before starting the research. Another limitation is the weather conditions on the day of the survey. If the weather is poor then it can be harder to collect the results, especially if the river is at a higher level than usual and so can’t get into the center of the river to take measurements.
When collecting the data there are several ways to improve the data collected, therefore improving the accuracy of the results. One potential way to improve how the data is collected is to take note of the data in greater detail, making sure to note down every bit of information as well as labeling it appropriately. This will make it easier to dissect the data and put it to use, especially if your working in a team and so needs good labeling to make sure data makes sense. Collecting more data will greatly increase the accuracy of your results. This is because the more data you have then you have a larger sample size which will improve your results.
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Relationship between river width and the average depth

Y-Values	2.2000000000000002	3.1	3.8	6.1	6	9.65	17.5	13.9	17.7	37	70.400000000000006	53	River Width (M)


Average Depth (CM)



Deepest point at each site

Series 1	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	29.33	23	46	59	81	53	Column2	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	Column1	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	Sites


Deepest Point (CM)



Average river depth

Series 1	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	17.5	13.9	17.7	37	70.400000000000006	53	Column2	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	Column1	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	Sites


Average Depth (CM)



Average river width

Series 1	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	2.2000000000000002	3.1	3.8	6.1	6	9.65	Column2	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	Column1	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	Sites


Average Width (M)




Series 1	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	38.5	43.09	67.260000000000005	225.7	422.4	511.45	Column2	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	Column1	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	2	Sites


Cross Section (M²)




River velocity

Current Meter	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	0.37	0.24	0.19	0.48	0.48	0.24	Orange Test	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	0.78	0.59	0.9	1.73	1.39	1.67	Column1	Site 1	Site 2	Site 3	Site 4	Site 5	Site 6	
Velocity (m/s)




Average sediment size at each site

Series 1	2	3	4	5	6	13.4	11.6	13.4	4.8	0	Sites


Average Sediment size (cm)




Sediment shape

Well Rounded	1	2	3	4	5	6	Rounded	1	2	3	4	5	6	1	3	Sub-Rounded	1	2	3	4	5	6	2	2	Sub-Angular	1	2	3	4	5	6	1	3	4	3	1	Angular	1	2	3	4	5	6	4	2	Very Angular	1	2	3	4	5	6	Sites


Amount Of samples Matching description




River Discharge

Series 1	1	2	3	4	5	6	30	25	60	390	587	854	Sites


Discharge (m³/s)
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