Ilston River Report
Fraser Reid

1.0 Introduction
The purpose of this study of Ilston River is to evaluate the changing characteristics of the site using 8 set hypotheses over 10 separate points on the river and using these hypotheses to evaluate the impact of anthropogenic input. As seen in figure 1, Ilston River is located on the Gower Peninsula in West Glamorgan, South Wales. The source of the river is located near Swansea airfield, it then flows down through the Ilston valley for 3.5 miles, eventually reaching the mouth of the river at Three Cliffs Bay on the Bristol Channel.
Ilston valley, like much of the surrounding areas, was formed by periglacial activity thousands of years ago as opposed to being formed by the flow of the river itself (Bridges, 1998). This has led to the valley being formed of two main types of sediment, carboniferous limestone and Devonian old red sandstone (This is Gower, 2019; Explore Gower, 2019). 
The field study took place to collect this data on Friday the 29th of March using two groups of students from the Environmental Conservation BSc at the University of Wales Trinity Saint David. However, data from a previous year shall be used for the results and analysis as the methods of data collection used by the two separate groups was highly inconsistent with large pieces of data missing. Furthermore, a collation of the data that was collected on this day and previous data could lead to a corrupt set and inaccurate results due to differing conditions in which the data was collected each year. The hypotheses used for this report are as follows:
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 down stream
7. The shape of the bed load becomes more rounded downstream
8. The discharge of water in the river increases downstreamFigure 1: Ariel view of Gower Peninsula (Google Maps, 2019) and site map of Ilston Valley with the 10 points marked in red (Ordnance Survey, 2013).
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2.0 Methodology
Each group was provided with a set of equipment to be used and allocated 5 points on the map to survey and collect data from. At each point, a 5 metre stretch of river was marked out by the group with the surveying poles as the area for measurements to take place.
Equipment used:
· 1:25000 Map of area with each point for data collection marked
· Data sheets for recording all findings
· 25m measuring tape
· 1 metre rule 
· Clipboard
· Stop watch
· 2 Surveying poles
· Oranges 
· Current flow meter
· Waders
· Powers scale of roundness chart
· Fieldwork notebook to record anything noteworthy (optional)
· Camera (optional)

For hypotheses 1 and 2, the measuring tape was used to measure straight across from the edge of the water to the opposite sides edge of water and this was recorded on the data sheet. While the measuring tape was still in place, the 1 metre rule was used to measure the depth of the water through the river from edge to edge in 25cm increments, each of these was recorded on the data sheet. This process was repeated every metre for the 5 metre stretch that had previously been marked out with the surveying poles. 

For hypotheses 3 and 4, the current flow meter was used. However, only at a point where there was a meander in the river present could hypothesis 3 be tested. The flow meter would be placed in 5 separate strategical points of the water flow as shown in figure 2. This was then repeated at each point. Figure 2: Image of points for flow meter to be placed in river.
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For hypothesis 5, the orange and the stop watch were used. The orange would be placed in the water at the surveying pole upstream and released when in the water. The stop watch would be started when the orange was released and stopped when the orange passed the second surveying pole downstream. This process was repeated 5 times and the average speed was worked out. 


[image: powers]For hypotheses 6 and 7, 5 sediment samples were examined and recorded in metre increments along the 5 metre stretch, taking down the measurement of the long axis of each and using the Powers scale of roundness chart as seen in figure 3 to note the shape of each sediment sample. 
Figure 3: example of Powers scale of roundness chart (Powers, 1953)













For hypothesis 8, the following equation was used to work out the discharge for each point:
Velocity x cross-sectional area
Discharge = ____________________________
=m3/sec

3.0 Results
Hypotheses 1 (the river becomes wider and deeper downstream) and 2 (the cross sectional area of the river increases downstream): 
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Figure 4: Line graphs showing the average cross section of each point.



For hypothesis 1, as seen in figure 4, the progression down each point of measurement shows a general trend of deepening of the river downstream. However, there are some anomalies in these results. For example, from site 1 to site 4, the depth of the water shows a consistent reading on the deepest part of the river of around 30cm, this then jumps to around 45cm for point 5. It then regresses back down to 25cm for point 6 and 18cm for point 7.  The following points show an overall consistent result of deepening, with point 10 being around 45cm at the deepest point. With regards to widening, the results show a more obvious trend but there are still some anomalies seen. Overall the river widens from point 1 to point 10 by over 800cm. However, there is a variation across the points, with the river width shrinking at point 4 and point 8. Other than these variations the river width does widen. 
With regards to hypothesis 2, the data being used from the previous year has not allowed for the area to be calculated as only the average measurements are provided. This has led to there being discrepancies in the width of the river and the number of points measured so this hypothesis shall be disregarded from this paper. 

Hypotheses 3 (the river velocity increases on the outside of a meander) and 4 (the highest velocity is to be found in the centre of the river):
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Figure 5: Reference picture for points of flow meter.
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Figure 6: Bar graphs showing the flow meter readings for each point.

	Hypothesis 3 can be observed at points 3 and 5 in figure 6 as these points were the only two that a meander was present within the zone that was being measured. For point 3, the measurement that observed the inside of the meander is number 5 and for point 5, this is number 1. The measurements taken both correspond with the hypothesis of river velocity increasing on the outside of a meander with both sites reading an increase of on average 0.04 M/Sec. 

	Hypothesis 4 also uses figure 6, with the expectation of measurements 2, 3 and 4 to be the highest velocities across the board. For every point, this is the case almost completely, with a nominal amount of exceptions.

Hypothesis 5:
	Point Number
	Distance (M)
	Average Time (Sec)
	Speed (M/Sec)

	1
	5
	11
	0.45

	2
	5
	8.44
	0.59

	3
	5
	30.08
	0.17

	4
	5
	5.5
	0.91

	5
	5
	18.16
	0.28

	6
	5
	9
	0.56

	7
	5
	8.62
	0.58

	8
	5
	6.79
	0.74

	9
	5
	9.43
	0.53

	10
	5
	29.34
	0.17









Figure 7: Table of results for orange speed test.





Figure 7 shows the results of the orange speed test, used to assess hypothesis 5. From point 1 to point 10, the velocity has decreased overall. However, this is not the case as we follow the points down the river. This test was very sporadic and inconsistent with its results, rising and falling with no discernible pattern. 


Hypotheses 6 (the size of bed load gets smaller downstream) and 7 (the shape of the bed load becomes more rounded downstream):


	Point:
	Average Long Axis (cm): 
	Mode of Roundness for Point:

	1
	13.2
	Sub-angular 

	2
	10
	Sub-angular 

	3
	N/A
	N/A

	4 
	13.4
	Sub-angular

	5
	10.8
	Angular

	6
	10
	Sub-rounded

	7
	11.1
	Sub-rounded 

	8
	6.2
	Sub-rounded 

	9
	Sandy silt
	Sandy silt 

	10
	Sand 
	Sand



Figure 8: Table showing results of bed load measurements.


For hypothesis 6, as seen in figure 8, the bed load does appear to decrease in size in the progression of the river. The missing data at point 3 is due to the majority of the river bed being made up of large paving stones as this site was on a ford, leading over to an entrance to the former Ilston quarry. Point 4 shows a slight increase in size of bed load, with it then decreasing again with the progression of the river.

Figure 8 also shows the results needed for hypothesis 7. As with hypothesis 6, the bed load also appears to become more rounded the further down the River you go, yet again with the exception of point 3 where the ford was located. 

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

	Unfortunately, due to the inability to complete hypothesis 2 and the need for the data from hypothesis 2 to complete the equation for this one, hypothesis 8 will also be disregarded from this paper.



4.0 Discussion
As seen in figure 1, points 3 and 4 are measured in Ilston village, a section of the river that has been channelized with the use of concrete river banks, as seen in figure 9, to pass through the Village and mitigate any flooding that may come from upstream (House, 2019). Some of the excess water that causes flooding will be added to the water course due to runoff from the airport, located in close vicinity to the source of the river. The airport is built from concrete, which is impermeable, compared to the natural landscape of carboniferous limestone and Devonian old red sandstone which the water would naturally permeate through (Bridge, 2005; Holden, 2012). This anthropogenic influence on the course of the river will have interrupted the natural processes that occur, speeding up the flow of the river, exacerbating the water load of the river and, as seen by the results of the hypotheses, altering the bed load and velocity. The forest that the river then passes through also has a footpath with reinforced banks to prevent erosion, this will also be affecting the processes of the river course. 
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Figure 9: Screenshot from google maps showing the channelization of the river through Ilston village (Google Maps, 2019).




5.0 Conclusion
	Unfortunately, due to the use of an alternative data set, hypotheses 2 and 8 were impossible to answer. However, with regards to the other hypotheses, the general trends for all can been seen to prove the hypotheses. The anthropogenic influence on this river and these processes can be seen across the board, with the data showing that after the main influence of the channelization going through Ilston village, the river processes regressed slightly before continuing through the progression. These progressions of river velocity, bed load etc. are important as each section creates a unique ecosystem with highly adapted flora and fauna living in each area. It is important to keep fluvial processes as natural as possible and limit anthropogenic input to protect these habitats and creatures
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