3.1.1.2 Case study of a river catchment at a local scale:
The river Exe


Concept Checker:
Case study of a river catchment(s) at a local scale to illustrate and analyse the key themes above, engage with field data and consider the impact of precipitation upon drainage basin stores and transfers and implications for sustainable water supply and/or flooding.








The River Exe flows for 82.7km from its source in the hills of Exmoor, though Tiverton and Exeter, to the sea at Exmouth on the south coast of Devon. It has an extensive network of tributaries and a high drainage density.
Figure 1 shows the upper catchment of the River Exe above a long-term gauging station at Thorverton, eight miles north of Exeter. 

1) Annotate the map of the catchment with the figures from the slide.
[image: ]
What are the characteristics of the Exe upper catchment?
· Physical – Upper catchment area is 601km2. Maximum elevation of 514m to the north. The land is much flatter in the south – lowest elevation is 26m.

· Geology – an estimated 84.4% of the catchment is underlain by impermeable rocks, predominantly Devonian sandstones, which accounts for the extensive drainage network.

· Land use – most of the land is agricultural grassland (67%) with some woodland (15%) and arable farmland. On the high ground of Exmoor, there are moors and peat bogs (3%).



















Water balance
Water balance for the River Exe: 
Precipitation (1295mm) = evaporation +/- soil water storage (451mm) + runoff (844mm)

· Rainfall is high, particularly over Exmoor. Much of it is absorbed by the peaty moorland soils. However, if saturated or where drainage ditches have been dug, water can flow off the hills rapidly. 

· Runoff accounts for some 65% of the water balance, quite high compared with other UK rivers. 


1) Why is runoff high (65%)? Explain the link between the geology, land-use and climate of the River Exe catchment and the runoff:





2) Study the information on Slide 7. Mind-map how recent changes on Exmoor have impacted the water cycle:















The graph below shows the annual hydrograph for the River Exe using data from the gauging station at Thorveton. Purple and pink shaded sections represent recorded maximum and minimum discharge from long term data.

[image: retrieving graph image for station 45001]














3)	Annotate the hydrograph to identify seasonal variations in the discharge of the River Exe. Suggest reasons for these differences.

4)	Suggest how each of the following factors affects the water cycle in the River Exe catchment: 

	81.8% of the land use is woodland or grass.
	Only 0.6% of the catchment is urbanised.

	Most of the catchment is underlain by impermeable rocks.
	An extensive network of ditches drains Exmoor’s peatlands.
	Wimbleball Reservoir has been built on an upland tributary of the River Exe.

	
	
	
	
	
















River catchment field data: The River Exe
[image: ]
5) Read through the information above and use the YouTube videos to answer the following questions:
https://www.youtube.com/watch?v=VEiZSXwlSkU 	https://www.youtube.com/watch?v=iv8y1LpA2n8 
a) What is the aim of the scheme?



b) Outline two benefits for the water cycle:





River Exe catchment management
[image: ]South West Water have introduced a more innovative approach to the management of the catchment. The introduction of the ‘Upstream Thinking’ and ‘Headwaters of the Exe’ projects have been working in partnership with local stakeholders to promote sustainable water management, and improve water storage and quality in the catchment. 

Watch the video clip and answer the question below:
https://www.youtube.com/watch?v=TM4yNLjKbzY 
6) What lead to the setting up of the ‘Upstream Thinking’ project?




7) Outline how the project is changing farming practices. Describe two ways this helps the water cycle within the river catchment:
https://www.youtube.com/watch?v=9utXMKDXhX4 









[image: ] 







8) With reference to Figures 2 and 3, explain how the selection of dipwell sites is an example of stratified sampling strategy.


9) Study Figure 4. The 1998 line is the pre-restoration situation. Annotate with information from the slide:

[image: ]










a) How did the hot, dry summer of 2003 affect the water table at Exe Head? Support your answer with comparative statistics, for example percentage differences between different years.


b) How successful has each phase of restoration been in raising the water table? Use figures from the vertical axis to support your comments.



10) Results of the monitoring indicate that: 
· Water tables have started to rise, meaning that more moisture is being retained within the soil.
· Storm flow and flood peaks have been reduced and baseflow has increased.
How does Figure 4 support this?



11) How big an impact could the results so far have on the water cycle and water balance in the Exe catchment?




[bookmark: _GoBack]
12) Assess the relative success of the economic, social and environmental benefits of the restoration of Exmoor’s peatlands. You could present this as a table, write up or mind-map.
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