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During this paper, the river that is being studied is the river Ilston from its source near Swansea Airfield, to the river mouth at Three cliffs beach. There will be 10 data points collected moving downstream towards the river mouth. This is taken in order to understand a trend of the changes in characteristics of the river moving downstream. The main areas of interest are the width and depth of the river, area, velocity on a meander, highest point of velocity, changes of velocity, changes in size of bedload, changes in shape of bedload, and the changes in discharge of water. From looking at maps, it is shown that the river width increases at the river mouth (hypothesis 1), but it is not clear by how much. From this it is hypothesised that the area of the river will increase downstream (hypothesis 2). It is then suggested that the river velocity will decrease downstream as the water needs to cover a larger area (hypothesis 5). From prior knowledge, it is also suggested that the highest point of velocity is the centre of the stream where there is the least amount of drag (hypothesis 4). When a meander is present, the highest point of velocity will be on the outside (hypothesis 3). The bedload size should get smaller and more rounded the further downstream due to an increase in weathering (hypothesis 6 and 7). As there is a higher area downstream, there should be a higher discharge of water (hypothesis 8).
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This shows the 10 data points that were taken moving downstream towards the river mouth. In order to obtain the most accurate reading of the river, the data taken closest to the river mouth should be taken during low tide to minimise the amount of sea influence. 
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When finding the results of hypothesis 1, the width of the river should be measured from the edge of the water to the other edge. At every 25cm, a measurement of the depth should be recorded. This will give an accurate and standardised reading of the width and depth of the river. From this, hypothesis 2 can be calculated by working out the average depth of the river, and then multiplying that by the width. This will show the area of the river that the data has been collected from.
When calculating hypothesis 3 and 4, a current flow meter is used to accurately determent the highest point of flow within different areas of the river. The current should be taken from five different points within the river, being close to both riverbeds, on the surface of the centre, the middle of the centre and the bottom of the centre. This accurately gives us a standardised reading of which point is the fastest. The same should be done for hypothesis 3, however, this hypothesis should only be considered on a point of the river where a meander is present.
Hypothesis 5 will be calculated by measuring out 5 meters of a straight section within the middle of the river. An orange will be dropped upstream and timed how long it takes to travel the 5 meters. This should be done 5 times to reduce the impact that any anomalies will have on the result. In order to work out the velocity, the distance needs to be divided by the average time. This will give an average velocity that can be compared to other points in the river.
When calculating hypothesis 6 and 7, five rocks that are roughly the same size should be taken along the area of the river where the data has previously been collected. The diameter should be measured and recorded with each rock. These same rocks are then compared to the power’s scale of roundness to determine which category each rock falls under. This is then recorded to compare with other rocks that are collected further downstream.
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In order to find the discharge of the water, for hypothesis 8, the velocity must be multiplied by the area. This must be then put in a table or graph to show the trend going downstream. 
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Hypothesis 1 and 2
Data point 1

Width of 2.27 meters

Data point 2


Width of 3.1 meters



Data point 3

Width of 6.9 meters

Data point 4

Width of 3.8 meters






Data point 5

Width of 5.8 meters

Data point 6

Width of 7 meters







Data point 7

Width of 8.625 meters

Data point 8

Width of 6.8 meters






Data point 9

Width of 7.4 meters

Data point 10

Width of 11.8 meters
From comparing each of the graphs shown above, as well as each of the widths, it is shown that the river becomes wider and deeper with the area increasing the further downstream. This is due to an increase in weathering around the edges of the rivers where more water needs to flow through to fill these areas. The river also becomes deeper due to the increase in weathering along the bottom of the riverbed. Point 6 and 7 are running through a residential area which will impact the width and depth as there has been construction done to change the river shape. It is also clear that the area of the river also increases, because as the width and depth increases, so does the area.




Hypothesis 3,4 and 5
Data point 1
	Current meter
	m/s
	Orange
	Distance and time

	1
	0.5
	1
	9.6

	2
	0.55
	2
	12.1

	3
	0.4
	3
	11.3

	4
	0.2
	4
	13.1

	5
	0.2
	5
	8.9



Data point 2
	Current meter
	m/s
	Orange
	Distance and time

	1
	0.005
	1
	8.6

	2
	0.356
	2
	8.9

	3
	0.322
	3
	9.3

	4
	0.289
	4
	7.9

	5
	0
	5
	7.5



Data point 3
	Current meter
	m/s
	Orange
	Distance and time

	1
	0.45
	1
	54

	2
	0.47
	2
	19.3

	3
	0.35
	3
	15.1

	4
	0.3
	4
	24.3

	5
	0.4
	5
	37.7



Data point 4
	Current meter
	m/s
	Orange
	Distance and time

	1
	0.006
	1
	6.8

	2
	0.22
	2
	4.6

	3
	0,091
	3
	5.2

	4
	0.32
	4
	5

	5
	0.225
	5
	5.9



Data point 5
	Current meter
	m/s
	Orange 
	Distance and time

	1
	0.37
	1
	21.6

	2
	0.55
	2
	16.4

	3
	0.48
	3
	15.2

	4
	0.34
	4
	22.6

	5
	0.4
	5
	15



Data point 6
	Current meter
	m/s
	Orange
	Distance and time

	1
	0.244
	1
	9.9

	2
	0.244
	2
	9.4

	3
	0,410
	3
	8.5

	4
	0,196
	4
	8.8

	5
	0.015
	5
	8.4



Data point 7
	Current meter
	m/s
	Orange
	Distance and time

	1
	0.3
	1
	6

	2
	0.42
	2
	6.8

	3
	0.72
	3
	11.4

	4
	0.59
	4
	11

	5
	0.4
	5
	7.9



Data point 8
	Current meter
	m/s
	Orange
	Distance and time

	1
	0.51
	1
	6.93

	2
	0.58
	2
	6.48

	3
	0.54
	3
	7.29

	4
	0.37
	4
	6.66

	5
	0.4
	5
	6.61



Data point 9
	Current meter
	m/s
	Orange
	Distance and time

	1
	0.22
	1
	10.21

	2
	0.51
	2
	10.8

	3
	0.43
	3
	9.18

	4
	0.26
	4
	8.14

	5
	0.1
	5
	8.82



Data point 10
	Current meter
	m/s
	Orange
	Distance and time

	1
	0.07
	1
	28.89

	2
	0.32
	2
	35.32

	3
	0.33
	3
	29.56

	4
	0.26
	4
	28.75

	5
	0.25
	5
	24.16


Data point 5 was collected at a meander and from the tables above, there is evidence that the velocity increases on the outside of the meander. This is due to the rapid change in direction and more water gets pushed to this outside before it can make the turn. This will lead to higher weathering and eventually create an oxbow lake. From these tables, there is also ample evidence to show that the greatest velocity is within the centre of the river. This is due to the least amount of drag being present. On the surface, there is drag from the air and at the bottom, and on the sides, there is drag from the riverbed and rocks. Finally, the last hypothesis was wrong as there is evidence to suggest that the further downstream, the velocity increases. However, this changes greatly depending on weather and human interaction within the river structure. From the tables above, the velocity greatly changes at each data point, although there is a slight increase in trend the further downstream. This is due to the river becoming wider and deeper, so more water needs to flow through it, causing the velocity to increase.
Hypothesis 6 and 7
Data point 1
	rock
	Diameter
	Power’s scale

	1
	18
	angular

	2
	14
	sub angular

	3
	11
	angular

	4
	15
	angular

	5
	13
	angular



Data point 2
	Rock
	Diameter
	Power’s scale

	1
	12
	angular

	2
	16
	sub angular

	3
	11
	angular

	4
	15
	sub angular

	5
	13
	sub angular



Data point 3
	Rock
	Diameter
	Power’s scale

	1
	10
	rounded

	2
	13
	sub angular

	3
	11
	sub rounded

	4
	11
	sub angular

	5
	13
	sub angular






Data point 4
	Rock
	Diameter
	Power’s scale

	1
	12
	sub angular

	2
	16
	sub rounded

	3
	13
	sub rounded 

	4
	15
	sub angular

	5
	11
	sub angular



Data point 5
	Rock
	Diameter
	Power’s scale

	1
	9
	Sub-angular

	2
	13
	Sub-rounded

	3
	10
	Angular

	4
	6
	Sub-rounded

	5
	9
	sub-rounded



Data point 6
	Rock
	Diameter
	Power’s scale

	1
	9
	sub rounded

	2
	8
	sub rounded

	3
	5
	sub rounded

	4
	7
	rounded

	5
	10
	sub rounded



Data point 7
	Rock
	Diameter
	Power’s scale

	1
	5
	rounded

	2
	9
	Sub-rounded

	3
	8
	Angular

	4
	8
	Sub-angular

	5
	7
	Sub-rounded








Data point 8
	Rock
	Diameter
	Power’s scale

	1
	6
	Rounded

	2
	5
	Sub rounded

	3
	5
	Subangular 

	4
	4
	Subrounded

	5
	4
	Rounded



Data point 9 had a sandy silt which meant that there were no feasible rocks for analysis.
Data point 10 had a sandy bed which also meant that there were no rocks available for analysis.
When looking at the second column of the tables, there is a steady decrease in the diameter which proves hypothesis 6. From the third column in the tables above, there is a correlation that the Power’s scale steadily increases in roundness the further downstream. This proves hypothesis 7 as the bed load gets steadily more rounded. This occurs as the velocity of the river increases the further downstream, which causes a higher amount of weathering on the rocks. This weathering not only decreases the diameter of the rock, but also makes the rocks more rounded as the extruding points are chipped away when either rolling on the riverbed or hit into obstacles.
Hypothesis 8
To work out the discharge of water, the average velocity is multiplied by the area. Note: the velocity averages are the median.
Data point 1: 11.3 x (227 x 29.3) = 75,157
Data point 2: 9.3 x (310 x 23) = 66,309
Data point 3: 15.1 x (690 x 31.5) = 328,198
Data point 4: 5.2 x (380 x 32) = 63,232
Data point 5: 15.2 x (580 x 46) = 405,536
Data point 6: 8.5 x (700 x 22) = 130,900
Data point 7: 11.4 x (863 x 16.5) = 162,330
Data point 8: 7.29 x (680 x 40) = 198,288
Data point 9: 9.18 x (740 x 38) = 258,142
Data point 10: 29.56 x (1180 x 43) = 1,499,874
From the calculations above, it is shown that the amount of water discharged does increase but it is quite sporadic. This proves hypothesis 8 but it’s an uneven trend. The anomalies shown could be a result from human interaction changing the physical shape of the river which would have an effect on the discharge of water at that specific data point. The discharge increases further downstream due to the increase in river size, more water needs to be in the river to account for the size therefore leading to a higher discharge.

[bookmark: _Toc122108199]Conclusion
All hypothesis that we predicted and tested turned out to be correct apart from hypothesis 5, which is proven in the results pages above. The river became greatly bigger and deeper with a higher area at the river mouth, from its source near Swansea airfield. When a meander is present, for example data point 5, the highest velocity was on the outside of the meander due to the push of water experienced at this area. However, in a normal body of river, the highest velocity point is found in the centre where there is the least amount of drag. The river velocity increases downstream which proved hypothesis 5 wrong. The further downstream, the size of the bedload decreases due to the higher amount of weathering experienced. The shape of the bedload also becomes more rounded due to the higher amount of weathering. The discharge of the water also increases downstream as there is more water needed to be present, and therefore pushed through, to fill the higher area. The geology of the area is also important to this study as certain grounds allow water to run off it easier whilst some areas absorb more. This will affect the amount of water that is present within the river at certain points where the geology changes. For example, near the source the geology mostly consists of dirt where water is easily absorbed for the surrounding environment. This differs towards the mouth which mainly consists of limestone that easily allows water to run freely. Floods are also an important factor when conducting this study as floods increase the amount of weathering within the river. Floods do this by increasing amount of water that is flowing through the river at any given point, which leads to an increase in erosion and transportation of rocks due to the higher speeds within the river. Floods also causes the ground to become saturated which can lead to a higher amount of material entering the river system. This also increases the amount of weathering experienced on a meander which increases the speed of an oxbow lake forming. (internet geography, N.D)
The end of the study should have been conducted at low tide to reduce the amount of sea influence it has upon the river. It is also stated that this study was conducted the day after heavy rain. This will have a major impact on the velocity and amount of water that is present. To make this study more reliable, the study should be taken over 3 to 4 days to allow the rain to not have a major impact within the river. (quora, 2022) The rocks should have also been kept in order to do more precise comparison against the Power’s scale instead of comparing them on site next to the riverbed. This way you can get multiple opinions and then go with the majority.
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Bar chart to show the average depth of the river based on distance from river bank
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Bar chart to show the average depth of the river based on distance from river bank
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