[bookmark: _GoBack]Examination of the changing characteristics of the river Ilston. 
Asahi Pollock 


Introduction. 

The Ilston River valley is located in West Glamorgan, South Wales. The exercise which we carried at the river Ilston was designed to assess the changing characteristics from near it’s source at Swansea Airfield to the estuary at Three Cliffs. The data which both groups collected is shared between one another but due to inconsistencies in the methods of data collecting we will be using data which had been collected from previous university students. 

There are many characteristics of the river Ilston which we could examine such as macro invertebrates and flora but we concentrated purely on hydrological characteristics - river bed cross section, river flow and sediment. I will be examining the data collected in 2007 and conclude whether the river Ilston has many changing characteristics. 
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Figure 1: Location of the site which we carried out the examination – red points mark each point, point one being at ‘Ilston’ and the last point at ‘Three Cliffs’. 










Hydrological study. 




Hypothesis. 

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 meaner.
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 get smaller downstream. 
7. The size of the bed load becomes more rounded downstream.
8. The discharge of the water in the rive increases downstream.
Equipment. 

· Photocopy of location showing different points of the river
· Data Sheets
· 25m tape measure
· Meter ruler 
· Clipboard 
· Stop watch 
· 2 surveying poles 
· Oranges 
· Current flow meter 
· Waders
· Power Scale of roundness chart

Method for Cross-Section. 

We measured across the stream from the water’s edge to the water’s edge, right to left each time,  at five points on the section of the river at each point of the river. At each point we measured with a meter ruler the depth of the river from the water’s edge at 25 cm intervals and logged the data in our fieldwork notebook. 


Figure 2 – Average cross section of site 4. 

Shown above in figure 2 is the cross section of the river bed at point 4 of the river Ilston. From this graph it is obvious that at this point of the river, the stream meanders and that it is a curved channel. This is a characteristic of a well-developed stream as it has had time to meander, meaning a series of sinuos curves, bends, loops, turns or windings in the channel of a river. This characteristic is produced by the stream flowing into the floodplain and eroding away, cutting into the sediment and creating a new path by shifting sediment. 

This cross-section suggests that the curve compensation follows typical patterns, meaning the natural channels increase their hydraulic grade in proportion to curvature in order to compensate for the increased energy expenditures to overcome friction around turns. In figure 4 I have compiled all the data of the sediment angularity; in site 4 the samples collected were angular, sub-angular, sub-rounded. It is surprising that there were not any rounded or very rounded sediment at this point of the river as typically the point of the river that meanders has a high velocity; referring to figure 5 – the average velocity of point 4 is 4.68 seconds.

Figure 3 below is the cross section of the third point in the study. Previous to the study I expected this point of the river to have a straight channel, on the map the stream from point 2 to point 3 is rather straight which would suggest a smoother river bed but referring back to the figure there are quite a few spikes irregular spikes in the graph. This could have possibly been due to the fact that this was a rather shallow part of the river and the sediment had been large boulders on the river bed – unfortunately the previous year's data had not taken the sediment angularity so I cannot tell for certain. An educated guess is that at approximately 225cm into the measuring there was a large piece of sediment and possibly at 525cm too. 

Figure 3 – Average cross section of site 3. 

The figure below is the cross-section of point 8 of the river survey. There are a couple characteristics within this graph; initially I see the curved channel of the bed which also tells me it’s at the meander, this part of the river is quite deep also. But once you are 250cm into the cross section I can see a slight dip which suggests that it could have once been a braided channel. Due to the small sediment dump which you can see spike up around there. 

A braided stream consists multiple small, shallow channels which divide and recombine. They form patterns which resemble the strands of a braid. They are often formed when the sediment load is so heavy that the deposited sediment form bars between the channels. I would expect this characteristic to be further down the stream near the estuary but point 9s data in the comments section mentions that the sediment is just silt and sand so it is possible that there are braided channels within this part of the stream. 
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Method for identifying sediment. 

Take 5 representative samples of sediment from each different points of the five points used in the cross sectional part of the survey. Use the guide located in fieldwork book and note down. Taking care to not have the samples out of the water too long as there is are invertebrates which depend on being on water. Below is a table of which lists the different sediment angularity and which location had the different angularities. 

Sediment angularity is crucial to look at while studying rivers. The angularity can tell us a lot, at the source of the river the sediment found at point one included both angular and sub-angular. At this point of the river the stream will not be flowing at it’s quickest or have much volume of water to begin with – in the data the comments include “very boggy & peaty area” which is to be expected at the source of any river. The sediment here will have a rough edge (Angular) to them as there isn't much sediment eroding these rocks away, though there will be a little which then travels down the stream and starts to erode away points further down the stream. The graph below supports that statement as we can see that there is a mixture of Sub-Angular, Sub-Rounded and Rounded sediment along the riverbed. At this point of the stream, the velocity of the water will be starting to speed up (Point 2’s average velocity is 7.17 seconds) hence the faster the rate of erosion. 

Fluvial processes play a part in sediment angularity – fluvial erosion is the detachment of material of the river bed and banks. It is the motion of sediment and erosion being deposited downstream. To be specific, the term “Abrasion” is term for the erosion of the river bed and riverbank and “Attrition” is the motion of the rocks and pebbles being carried by the river and crashing into one another to wear them town into smaller and rounder pebbles (Very-Angular to Very-Rounded).




[image: ]Figure 4 – Sediment angularity of each site.

Method for flow of the river. 

To measure the flow of the river: measure out 10 meters using the tape measure while in the water and mark the distance using surveying poles. Place the orange in the water at survey pole 1 (upstream) and start timer and wait for orange to travel survey pole 2. Repeat 5 times and use the formula below to calculate the velocity. Another option is to use a flow meter, this method saves a lot of time. 

· Length of reach
· Average time of Oranges
· Multiply average time by 0.85 (Converts surface velocity to steam velocity) 

As mentioned briefly at the begging of this report, different points of the river will have different velocities due to the curvature of the stream. When using a flow meter, it is best to take readings from different points of the cross section as shown in figure 6 as they will all have a different velocities – once these speeds have been measured then calculate the average for the overall speed of that point of the river. The banks of the river will always have a slower velocity and the middle of a stream will be quicker. 

The parts where the river meanders will typically have a high velocity, especially if the curve is quite sudden. This is evident in the river ilston as points 4,6,7 and 8 all have rather high velocities of (in order as mentioned previously) 4.68, 7.65, 7.33, 5.77 seconds. Point 8 is the largest meander of the river illston and so makes sense that it’s got the highest velocity of 5.77 seconds. The parts of the river which are fastest I expect to find more rounded sediment as the water carrying the sediment has more energy while crashing into eachother.

Point 3 has the lowest average velocity of 25.57 seconds which is due to the shallowness of the water and also when looking at the cross-section I think there is quite a lot of sediment which is would act as an obsitcle for the water to gain much speed down this straight path of stream. 
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Figure 5 – Average Velocity of River Flow.

[image: ]Figure 6 – Different points of which to use flow-meter.

In conclusion the river Ilston does have many typical characteristics.  The meanders which have formed over the years are looking to become more prominent and will continue to grow as the velocity and the sediment will keep cutting back the banks. However I think the sediment which was collected and examined didn’t show completely typical signs of abrasion and attrition that strongly but still showed some. The velocity of the river in certain parts showed typical curved riverbed characteristics too. If my groups data was correct, I would have a clearer understanding of this study so if I was to do this study once again I think it would be a lot easier to have done it all in one big group/. 
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