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[bookmark: _Toc499170763]Introduction

The river Ilston is surrounded by woodland with few fields and houses. The land around the river was and is mainly used by farmers to grow things or too have livestock living on the land. 
When they travelled to the river they were looking at the physical changes in landscape of ten different sites along the river. To be able to find this out they carried out a few different tests.
The author of this report  had 8 hypotheses that she was looking into while carrying out this experiment; these hypotheses can be found in the data and analysis.
[image: ]
(Credit to Google images. Picture of Ilston River)

[bookmark: _Toc499170764]Methodology

When they arrived at the river the group were split into three groups of three. In the authors group she was in the water along with another student while another student took the notes down on the bank of the river. 

The methods used in this research are quantitative research and primary data. With a few parts being secondary data. Sections six, eight, nine and ten are other peoples’ data as the group was unable to collect data. 

To be able to carry out this experiment they need certain equipment. The equipment consisted of 25metre tape measures, metre ruler, clipboard, phone -stopwatch, two surveying poles, a plastic bottle, current flow meter, waders and a Power scale of roundness chart. This equipment would allow us to be able to see the physical changes over the years. 


(Credit to Matt Morha. Picture of rock samples)

[image: ]The 25metre tape measure was taken to be able to measure the width of the river from bank to bank. The was used by placing the riling end on one side of the bank while one of the group in the water took the end with zero on it to the other bank. Sometime the tape would have to be tired or was able to be placed into the ground with a rock on top to stop it from coming out. 

The metre ruler was taken to be able to measure the depth of the water. This was done by leaving the 25metre tape measure out stretched between the two banks. They then proceeded to line the metre ruler with the tape every 50cent metres to get the depth of the water and the shape of the riverbed. The metre ruler was also used to measure the length of the rocks that was taken as samples. 

The clipboard was taken for the note take to be able to take notes on a flat surface but also to stop it from getting wet as it was raining all day. 


Instead of taking a stopwatch a phone with a stopwatch on it was used. This was taken to be able to time the speed of the bottle when sent down stream at a 10metre stretch. Two people would stand in the water; one up stream and the other down stream the student on the bank would count down from three and then say “go” the bottle would be released. Once the person down stream had received the bottle the stopwatch would be stopped, this would give us the time it took for the bottle to travel.

Two surveying poles were taken to be able to lie out the stretch the bottle would be sent down. 10 metres would be measured out by the 25-metre tape measure; the person on the bank would then stab one of the poles in to the ground at 0 on the tape. He would then walk up to the 10-metre point on the tape and stab the second pole into the ground. The people in the water would then stand in line with the poles on either end. 

A plastic bottle was taken to test the speed of the water. Before being placed in the water a few stones were taken from the river and placed into the bottle to [image: ]give it a bit of weight. In the authors bottle 3 stones were placed inside. The bottle was then sent down 10 metres stretch of the river marked out by the surveying poles and then timed to see how long it would take.    
(Credit to Matt Morga. Picture section 3 being measured)

A current flow meter was taken to test the flow of the current. This was used by placing the propeller upstream at different intervals. Down to the riverbed then up by 10-15 centre metres. A reading would then be given on the device attached to it.

The waders were taken to be worn by the people going into the river. These were worn to protect them from getting wet. 

A power of roundness scale was taken to be able to see what types of rocks were in the river and to find out what class they belong too.

[bookmark: _Toc499170765]Results and analysis

Hypotheses 1: River becomes wider and deeper downstream.

	Site 
	Average width (m)
	Average depth (m)

	1
	2.36
	0.13

	2
	4.25
	0.08

	3
	5.42
	0.45

	4
	6
	0.18

	5
	6.1
	0.29

	6
	3.83
	0.26

	7
	6.26
	0.22

	8
	6.84
	0.30

	9
	6.1
	0.31

	10
	14.2
	0.20










[image: ]
This chart shows the average width of the 10 sections that were measured. The chart shows that the rivers width was very consistent in width were it starts to get slightly wider until site 10 when it becomes more then double the width. 

This data is unable to prove of disprove the hypotheses as site 6, 8, 9 and 10 were years privies data and the other sites weren’t measured correctly which means that the data in the experiment is not an accurate representation of the river. 



Hypotheses 2: Cross Sectional area of the river increase down stream

[image: ]
This graph shows the water line in site one. The graph shows how the water gets deeper at one point. The water line is consistent until it gets to 1m where it suddenly drops and then carries on until it hits the bank. 





[image: ]
The graph shows the water line in site two. In this section the water line is interesting as the water starts of deep and then suddenly decreases at 1.5m. the water then increases again at 2m and slowly goes down until it hit its peak at 3m. 



[image: ]

This graph shows the water line in site three. In this section the water starts off deep and then decreases in depth. It then makes an even climb up. 









[image: ]This graph shows the water line in site four. This water starts off deep and then takes on an even depth. The depth increases just slightly before decreasing again. 
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This graph shows the water line in site five. This sections water line is all over the place. At points it is deep and then at others it decreases. 





[image: ]



This graph shows the water line in site six. Like site 5 this sections water is all over the place. At points it has deep water and at others it has shallows points. 





[image: ]
This graph shows the water line for site seven. The water line shows this section to be ‘bumpy’ like site 5 and 6. It seems that the further down stream the less even the river bed is. 







[image: ]This graph shows the water line of site eight. The line shows that the water slowly increaees until it hits it peak and then slwoly decreases again.










This graph shows the watr line of site nine. The water in this scetion startts off deep until it slowly deceases and begins an even decent up to the bank.
[image: ]







This graph shows the water line of site ten. The water line shows that the water is uneven. It decreases and increases all the time.






[image: ]


By looking at these graphs it is clear to see that depth of water mainly increases the further downstream. However, as the author is unsure about this she is not willing to say whether the hypotheses if correct or incorrect. 

Hypotheses 3: River velocity increase on the outside of a meander (curve in the river): There was no meander in the sites that the groups were measured. 

Hypotheses 4: Highest velocity is to be found in the centre of the river

	Section 
	Average stream velocity in point 1 when using the current flow meter
(seconds)
	Average stream velocity in point 2 when using the current flow meter
(seconds)
	Average stream velocity in point 3 when using the current flow meter 
(seconds)
	Average stream velocity in point 4 when using the current flow meter
(seconds)
	Average stream velocity in point 5 when using the current flow meter
(seconds) 

	1
	N/A
	N/A
	N/A
	N/A
	N/A

	2
	N/A
	N/A
	N/A
	N/A
	N/A

	3
	0.74
	0.19
	0.16
	0.1
	0.17

	4
	N/A
	N/A
	N/A
	N/A
	N/A

	5
	N/A
	N/A
	N/A
	N/A
	N/A

	6
	N/A
	N/A
	N/A
	N/A
	N/A

	7
	0.62
	1.16
	0.93
	0.65
	0.42

	8
	N/A
	N/A
	N/A
	N/A
	N/A

	9
	N/A
	N/A
	N/A
	N/A
	N/A

	10
	N/A
	N/A
	N/A
	N/A
	N/A

	Average
	0.68
	0.67
	0.54
	0.37
	0.29




This table shows in which sections the velocity was tested with the current flow meter. From the two sites that were tested it is clear to see that site 3 had the lowest and the highest velocity. However, site 3 didn’t have the highest average velocity. As there were only two sections tested the author is unable to give an opinion on whether the hypotheses is correct or incorrect. 

Hypotheses 5: River Velocity decreases downstream



	Section 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Average stream velocity from bottle test (orange test)
	8.7
	9.9
	21.58
	5.3
	9.29
	9.84
	9.15
	8.14
	8.06
	6.48


All areas were tested using the bottle float. However, site 6, 8, 9 and 10 were a previous years data. Just looking at the data from the bottle float test its clear to see that the velocity of the water seems to flow at similar velocities. The author would say just looking at this the rivers velocity doesn’t decrease by much until section 10. So the hypotheses would be wrong; however, because our group didn’t collect all of the data, the distance that the bottle travelled was different etc. the author isn’t willing to agree with the hypotheses or disagree with it. She is unable to make a decision at this time.  

Hypotheses 6: Size of the bed load gets smaller down stream

	Section
	1 Long-axis (cm)
	2 Long-axis
(cm)
	3 Long-axis
(cm)
	4 Long-axis
(cm)
	5 Long-axis
(cm)
	6 Long-axis
(cm)
	7 Long-axis
(cm)
	8 Long-axis
(cm)
	9 Long-axis
(cm)
	10 Long-axis
(cm)

	Sample       1
	9
	9
	13
	13
	14
	6
	21
	8
	6
	2

	Sample 2
	8
	9.5
	12
	9
	16
	12
	27
	6
	7
	3

	Sample 3
	6
	13
	6
	15
	11
	11
	23
	7
	3
	1

	Sample 4
	5
	8
	8
	13.5
	21
	13
	12
	4
	4
	1

	Sample 5
	9
	14
	18
	16
	11
	9
	19
	4
	4
	2


	Sections
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Average long axis of sample (sediment in cm)
	7.4
	10.7
	11.4
	13.3
	14.6 
	10.2
	20.4
	5.8
	4.8
	1.8








 

These charts show the different lengths of rocks found in the different sections. Five samples were measured and they were averaged to be able to prove or disprove hypotheses 6. From section 2-7 the rocks range from 10-20 but sections 1, 8, 9 and 10 ranges from 1-7.  By looking at these charts its clear to see that the rocks become smaller down stream. But again the data collected from 6, 8, 9 and 10 are from another groups data so this might not of be correctly measured or done in a different way. The author is not willing to agree or disagree with the hypotheses.










Hypotheses 7: Shape of the bed load becomes more rounded downstream
	Section
	1 Sample type
	2 Sample type
	3 Sample type
	4 Sample type
	5 Sample type
	6 Sample type
	7 Sample type
	8 Sample type
	9 Sample type
	10 Sample type

	Sample 1
	2
	4
	5
	5
	1
	3
	2
	5
	3
	4


	Sample 2
	3
	3
	4
	4
	2
	3
	3
	5
	4
	5


	Sample 3
	3
	1
	2
	3
	3
	4
	3
	4
	5
	5

	Sample 4
	3
	2
	4
	4
	3
	4
	3
	4
	6
	6

	Sample 5
	3
	5
	2
	3
	3
	5
	2
	6
	6
	4






	Very angular
	Angular
	Sub Angular
	Sub Rounded
	Rounded
	Very Rounded

	1
	2
	3
	4
	5
	6



These tables show the types of rocks found in these sections.  Five samples were taken from each section and examined to see what types of shapes there were. It is clear to see that there further down stream you travel the rocks become more rounded which is to be expected as they would have travelled down stream by the water; the water will push the rocks up against things coursing the rocks edges to be ‘filled’ down giving them a smooth edges.  Due to the data the author is not willing to say whether the hypotheses is right or wrong. 

Hypotheses 8: Discharge of water in the river increases downstream

	Section
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Discharge of section (m3/sec.)
	1.131
	0.792
	9.711
	0.954
	2.6941
	2.5584
	2.013
	2.442
	2.4986
	1.296



This table shows the different sections discharge. The discharge seems to range from 0-9.  The section that shows more of a discharge is site 3; this site also has the deepest water measurements.  The section with the smallest discharge is site 2.  The discharge in section 5-9 seems to stay in the same range. Site 1 and 10 are similar ranges but lower then 5-9. Site 2 and 4 are in the same range as one another. Site 3 has the biggest discharge and is more then double the amount compared to 5-9.  The hypotheses seems to be slightly off at the discharge is lower in site, even lower in site 2 then the amount shoots up in site 3, with a drastic drop in site 4; the discharge then raises up in site 5 and continues until sight 10 where the amount drops again slightly at 10. The discharge can be affected by the data that was collected due to some of the data being collected by a different group.

[bookmark: _Toc499170766]Conclusion

In conclusion, the author of this report is unable to disprove or prove the 8 hypotheses. The author feels that is not scientifically ethically to come to a conclusion on these hypotheses due to not carrying out the experiments herself or a previous years data. The author can tell by observation while at the river that it did appear to become wider down stream. 

[bookmark: _Toc499170767]Recommendations

The author thinks that there could be a few things done differently if the experiment was to be done again. The class should sit down and talk about how they would measure this before hand so that the right measurements are taken and the same distance between measurements is used. That the task was fully understood so that everything was done correctly. To go on day that is raining. 
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 In the appendices there will be a table with all of the groups date. The data in red is the pervious years data. 

	Section 1
	Point 1 width: 2m

	Point 2 widht: 2m

	Point 3 width: 2.4m

	Point 4 width: 2.7m

	Point 5 width: 2.7m 

	Dist.measuered: every 25cm

	Dist. Bottle traveled: 3m













		H2O depth(cm)

	Point 1

	7

	10

	17

	17

	19

	14

	12

	Point 2

	7

	10

	19

	15

	16

	20

	11

	Point 3

	8

	13

	12

	12

	19

	11

	4

	Point 4

	5

	13

	18

	16

	15

	14

	13

	Point 5

	15

	19

	14

	15

	11

	14

	10



		Bottle test (sec)

	1) 11.6

	2) 5

	3) 6.23

	4) 10.53

	5) 10.15



		Rocks long axis (cm)

	1) 9 angular

	2) 8 sub.ang

	3) 6 sub.ang

	4) 5 sub.ang

	5) 9 sub.ang




	
	Section 2

	Point 1 width: 3.6m

	Point 2 width: 4.5m

	Point 3 width: 3.8m

	Point 4 width: 5.9m

	Point 5 width: 3.45m

	Dist. Measured: every 50cm

	Dist.bottle traveled: 10m






		H2O depth(cm)

	Point 1

	10

	8

	6

	11

	13

	6

	1

	Point 2

	13

	10

	7

	17

	14

	14

	6

	3

	4

	Point 3

	8

	10

	5

	10

	15

	17

	2

	Point 4

	7

	5

	7

	8

	12

	13

	12

	7

	5

	5

	6

	Point 5

	6

	8

	9

	15

	17

	14



		Bottle test (sec)

	1) 10.22

	2) 9.27

	3) 10.32



	
	Rocks long axis (cm)

	1) 9 sub.rou

	2) 9.5 sub.ang

	3) 13 Ver.ang

	4) 8 angular

	5) 14 round




		Section 3

	Point 1 width: 5.2m

	Point 2 width: 4.8m

	Point 3 width: 5.5m

	Point 4 width: 6.2m

	Dist. Measured: every 50cm

	Dist.bottle traveled: 10m

	

	

	Current flow meter

	1) 15cm 0.74

	2) 15cm 0.19

	3) 20cm 0.16

	4) 40cm 0.1

	5) 15cm 0.17








		H2O depth(cm)

	Point 1 

	68

	49

	45

	42

	38

	38

	34

	30

	34

	26

	Point 2

	94

	92

	88

	84

	72

	57

	43

	31

	19

	Point 3

	72

	78

	79

	75

	64

	55

	42

	34

	32

	16

	12

	Point 4

	59

	64

	71

	73

	70

	62

	65

	32

	24

	16

	15

	7



		Bottle test (sec)

	1) 23.04

	2) 19.5

	3) 22.2



		Rock long axis (cm) 

	1) 13 rounded

	2) 12 sub.rou

	3) 6 angular

	4) 8 sub.rou

	5) 18 angular




	
	Section 4

	Point 1 width: 6m 

	Dist.measured: every 50cm

	Dist.bottle traveled: 5m 

	






		H2O depth (cm)

	Ponit 1

	12.5

	29

	22

	23

	23.5

	23.5

	25.5

	27

	23

	9

	5.5

	1.5

	0



		Bottle test (sec)

	1) 5.12

	2) 5.02

	3) 5.69

	4) 5.2

	5) 5.49



		Rock long axis (cm)

	1) 13 rounded

	2) 9 sub.rou

	3) 15 sub.ang

	4) 13.5 sub.rou

	5) 16 sub.ang




	
	Section 5 

	Point 1 width: 6.1m

	Dist.measured: every 25cm

	Dist.bottle traveled: 10m






		H2o depth (cm)
Point 1

	31

	29

	34

	35

	33

	32

	30

	38

	34

	32

	30

	28

	27

	32

	28

	29

	28

	19

	26

	29

	26

	17



	Bottle test
	1) 9.11

	2) 9.47

	3) 9.12

	4) 7.93

	5) 10.86



	Rock long axis (cm)
	1) 14 very.ang

	2) 16 angular

	3) 11 sub.ang

	4) 21 sub.ang

	5) 11 sub.ang




	
	Section 6

	Point 1 width: 3.15m 

	Point 2 width: 4.2m

	Point 3 width: 4m

	Point 4 width: 4m

	Point 5 width: 3.8m

	Dist.measured: every 25cm

	Dist.bottle traveled : 10m










		H2O depth(cm)

	Point 1

	0.28

	0.42

	0.41

	0.39

	0.35

	0.34

	0.28

	0.33

	0.17

	0.15

	0.09

	0.02

	Point 2

	0.41

	0.4

	0.41

	0.4

	0.29

	0.34

	0.33

	0.35

	0.31

	0.23

	0.2

	0.17

	14

	0.11

	0.07

	0.07

	Point 3

	0.22

	0.27

	0.34

	0.29

	0.31

	0.25

	0.27

	0.21

	0.22

	0.27

	0.28

	0.34

	0.34

	0.3

	0.3

	0.12

	Point 4

	0.11

	0.14

	0.13

	0.23

	0.27

	0.27

	0.25

	0.25

	0.28

	0.24

	0.25

	0.26

	0.3

	0.27

	0.28

	0.24

	Point 5

	0.17

	0.26

	0.28

	0.25

	0.28

	0.26

	0.24

	0.25

	0.26

	0.25

	0.23

	0.24

	0.25

	0.34

	0.32



		Bottle test (sec)

	1) 10

	2) 9.3

	3) 11.4

	4) 9.8

	5) 8.7 



		Rock long axis(cm)

	1) 6 sub.ang

	2) 12 sub.ang

	3) 11 sub.rou

	4) 13 sub.rou

	5) 9 rounded




	
	Section 7

	Point 1 width: 7.6m 

	Point 2 width: 5.5m

	Point 3 width: 7.3

	Point 4 width: 5.5m

	Point 5 width: 5.4m

	Dist.measured: every 50cm

	Dist. Bottle traveled: 10m

	

	Current flow meter

	1) 12.5cm 0.62

	2) unknow 1.16

	3) 12.5cm  0.93

	4) unknown 0.65

	5) 12.5 cm 0.42








		H2O depth (cm) 

	Point 1

	17

	25

	24

	28

	27

	22

	24

	37

	21

	28

	28

	24

	20

	16

	4

	Point 2

	35

	35

	35

	30

	27

	18

	19

	20

	20

	19

	10

	Point 3

	6

	13

	18

	20

	35

	32

	32

	34

	25

	31

	28

	20

	23

	16

	Point 4

	15

	15

	22

	32

	35

	35

	37

	34

	29

	27

	16

	Point 5

	4

	13

	18

	18

	25

	29

	34

	34

	34

	30



		Bottle test (sec)

	1) 9.5

	2) 8.77

	3) 9.19



		Rock long axis(cm)

	1) 21 angular

	1) 27 sub.ang

	3) 23 sub.ang

	4) 12 sub.ang

	5) 19 ang




		Section 8

	Point 1 width: 5.6m

	Point 2 width: 6.4m

	Point 3 width: 5.6m

	Point 4 width: 8.2m

	Point 5 width: 8.4

	Dist.measuered: every 25cm

	Dist.bottle traveled: 10m 






		H2O depth (cm) 

	Point 1

	39

	35

	47

	60

	62

	67

	68

	67

	56

	47

	40

	30

	20

	18

	12

	6

	Ponit 2 

	10

	20

	30

	40

	50

	60

	64

	64

	62

	58

	46

	37

	34

	27

	20

	16

	8

	2

	Point 3

	13

	26

	50

	55

	55

	57

	55

	46

	42

	40

	40

	40

	35

	23

	17

	6

	3

	Point 4

	8

	17

	25

	35

	45

	47

	46

	48

	43

	39

	35

	33

	30

	22

	20

	12

	5

	Point 5

	10

	15

	20

	24

	27

	32

	35

	32

	30

	28

	25

	22

	16

	14

	10

	6

	2



		Bottle test (sec)

	1) 8.9

	2) 92

	3) 7.6

	4) 8.1

	5) 6.9



		Rock long axis (cm)

	1) 8 rounded

	2) 6 rounded

	3) 7 sub.rou

	4) 4 sub.rou

	5) 4 very.rou









		Sectio 9

	Point 1 width: 6.1

	Dist.measured: every25cm

	Dist.bottle traveled: 10m



		H2O depth (cm) 

	Point 1

	10

	20

	21

	30

	31

	36

	45

	46

	51

	50

	41

	36

	35

	33

	30

	29

	28

	20

	20

	8



		Bottle test (sec)

	1) 6.9

	2) 8.2

	3) 7.9

	4) 8.3

	5) 9



		Rock long axis(cm)

	1) 6 sub.ang

	2) 7 sub.rou

	3) 3 rounded

	4) 4 very.rou

	5) 4 very.rou




		Section 10

	Point 1 width: 14.2m

	Dist.measused: every25cm

	Dist.bottle traveled: 10m



		H2O depth (cm)

	Point 1

	10

	10

	20

	19

	18

	21

	23

	23

	22

	24

	25

	25

	24

	25

	26

	27

	28

	30

	31

	29

	25

	25

	24

	24

	23

	24

	22

	21

	21

	22

	23

	19

	12

	11

	10

	9

	8

	8



		Bottle test (sec)

	1) 6.8

	2) 5.9

	3) 6.2

	4) 6.5

	5) 7



		Rock long axis(cm)

	1) 2 sub.rou

	2) 3 rounded

	3) 1 rounded

	4) 1 very.rou

	5) 2 sub.rou
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Cross Section Area for Site 1 (2.4m bank width)
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Cross Section Area for Site 2 (3.8m bank width)
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Cross Section Area for Site 5 (6.1m bank width)
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