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            8 9 weather and climate and associated hazards 9 rivers, floods and management Figure 2 Rapids at a knick point Figure 1 Rejuvenation and a river’s long proﬁle In this section you will learn about: ● the processes of rejuvenation ● the impact of rejuvenation ● the characteristics and formation of knick points, waterfalls, river terraces, and incised meanders River rejuvenation 1.7 What is rejuvenation? Over a long period, a river assumes a generally smooth long proﬁle (Figure 1). This is the most eﬃcient proﬁle for a river to have in order to transport water and sediment. It represents a state of equilibrium (balance) with the environment. In theory, a river will always be trying to achieve this smooth concave proﬁle. Occasionally an event occurs that de-stabilises the situation, and causes the river to actively erode its channel in order to re-establish its smooth long proﬁle. This renewed period of erosion is called rejuvenation. How does a river become rejuvenated? The sudden and rapid increase in erosion is due to a fall in base level (Figure 1). Base level is the height or altitude to which the river ﬂows before it either joins another river or reaches the sea. If base level falls, a ‘kink’ or step called a knick point is formed in the river’s long proﬁle (Figure 1). The increase in the gradient caused by the fall in base level means the river now has more energy available. This is used to actively erode the irregularity, so that the river once again achieves a state of equilibrium by creating a smooth long proﬁle. Like a normal waterfall, erosion will cause a knick point to retreat upstream. There are two main causes of rejuvenation: 1 Sea-level change. If sea-level falls faster than the rate of vertical river erosion, a knick point will form close to the coast. There are examples of this along the Antrim coast of Northern Ireland (Figure 2). 2 River capture. Over hundreds of years, rivers gradually cut backwards at their source. This is called headward erosion. Occasionally, as a river cuts back, it can break into an adjacent valley and ‘capture’ the tributaries of a nearby river. There is often a considerable height diﬀerence at the point of river capture and a waterfall is formed. This is a knick point and, as the river cuts into its former valley, features of rejuvenation will be formed. 0 10 km N River Rheidol Before – thousands of years ago Plynlimon Cardigan Bay River Teiﬁ Cardigan Aberystwyth Cardigan Bay Nant-y-Moch Reservoir 0 10 km N After – the situation now River Teiﬁ Nant-y-Moch Reservoir 0 5 km N W Ponterwyd Parson’s Bridge Devil’s Bridge Mynach Falls River Mynach River Rheidol Rejuvenation of the River Rheidol, Ceredigion The River Rheidol is in mid-Wales. It ﬂows from the Plynlimon uplands to the coast at Aberystwyth, and it exhibits some superb features of rejuvenation. Look at Figure 3, which shows how the River Rheidol captured the headwaters of the River Teiﬁ at Devil’s Bridge, at an altitude of about 250 m above sea-level. With a shorter distance to the sea and a much steeper gradient, the headwaters of the Teiﬁ were diverted along the course of the River Rheidol. Immediately, the headwaters started to erode vertically at a rapid rate to form a deep and distinctive gorge within the old valley of the Teiﬁ. Falling some 550 m in just 45 km, the River Rheidol is one of the UK’s fastest- ﬂowing rivers. There are several waterfalls north of Devil’s Bridge formed by the rapid vertical erosion of the river. The original knick point that would have existed at Devil’s Bridge has retreated upstream to form a series of rapids close to Ponterwyd (Figure 5). The River Mynach, a small tributary, forms the spectacular Mynach Falls where it joins the Rheidol at Devil’s Bridge (Figure 4) on the next page. With its many waterfalls and rapids, the River Rheidol is widely recognised as one of the most challenging rivers for canoeing in the UK. Did you know? Figure 3 River capture by the River Rheidol Skills In this section you will: ◗ use OS maps to identify and interpret rejuvenation features ◗ draw simple sketch maps and sketch cross-sections ◗ draw sketches from photographs Since the end of the last ice age about 8,000 years ago sea-levels have ﬂuctuated considerably. Melting ice initially caused sea-levels to rise (eustatic change), but this was followed by a much slower rise in the land (isostatic recovery) as the weight of the ice cover was removed. In the south and east of the UK, the trend has been for a slight rise in relative sea-level, whereas in the north and the west there has been a slight drop in sea-level, creating features like the rapids shown in Figure 2. More about sea-level change CASE STUDY A B altitude distance downstream smooth long proﬁle – the river is in a state of equilibrium with its environment knick point – a ‘step’ in the long proﬁle formed when base level drops fall in base level original base level Key wind gap (abandoned river valley) waterfall W 1 Clear objectives are set for each section to structure learning Up-to-date case studies at appropriate depth and detail make geography relevant to all your students Language is student-friendly while content retains exam- driven rigour Did you know? boxes provide bite-sized chunks of extra information Contact us to evaluate: www.oxfordsecondary.co.uk/geography 01536 741068 [email protected] 01865 313472 t f e w Accessible, clear and exam-focused... now there’s a resource that appeals to all your A Level students AQA Geography AS Student Book Turn over to see how Activities and Skills boxes can help your students learn... ➜ 
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8 9
 weather and climate and associated hazards
 9
 rivers, floods and management
 Figure 2 Rapids at a knick point
 Figure 1 Rejuvenation and a river’s long profile
 In this section you will learn about:● the processes of rejuvenation● the impact of rejuvenation● the characteristics and formation of knick
 points, waterfalls, river terraces, and incised meanders
 River rejuvenation1.7
 What is rejuvenation?Over a long period, a river assumes a generally smooth long profile (Figure 1). This is the most efficient profile for a river to have in order to transport water and sediment. It represents a state of equilibrium (balance) with the environment. In theory, a river will always be trying to achieve this smooth concave profile.
 Occasionally an event occurs that de-stabilises the situation, and causes the river to actively erode its channel in order to re-establish its smooth long profile. This renewed period of erosion is called rejuvenation.
 How does a river become rejuvenated?The sudden and rapid increase in erosion is due to a fall in base level (Figure 1). Base level is the height or altitude to which the river flows before it either joins another river or reaches the sea. If base level falls, a ‘kink’ or step called a knick point is formed in the river’s long profile (Figure 1).
 The increase in the gradient caused by the fall in base level means the river now has more energy available. This is used to actively erode the irregularity, so that the river once again achieves a state of equilibrium by creating a smooth long profile. Like a normal waterfall, erosion will cause a knick point to retreat upstream.
 There are two main causes of rejuvenation: 1 Sea-level change. If sea-level falls faster than the rate
 of vertical river erosion, a knick point will form close to the coast. There are examples of this along the Antrim coast of Northern Ireland (Figure 2).
 2 River capture. Over hundreds of years, rivers gradually cut backwards at their source. This is called headward erosion. Occasionally, as a river cuts back, it can break into an adjacent valley and ‘capture’ the tributaries of a nearby river. There is often a considerable height difference at the point of river capture and a waterfall is formed. This is a knick point and, as the river cuts into its former valley, features of rejuvenation will be formed.
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 Rejuvenation of the River Rheidol, CeredigionThe River Rheidol is in mid-Wales. It flows from the Plynlimon uplands to the coast at Aberystwyth, and it exhibits some superb features of rejuvenation.
 Look at Figure 3, which shows how the River Rheidol captured the headwaters of the River Teifi at Devil’s Bridge, at an altitude of about 250 m above sea-level. With a shorter distance to the sea and a much steeper gradient, the headwaters of the Teifi were diverted along the course of the River Rheidol. Immediately, the headwaters started to erode vertically at a rapid rate to form a deep and distinctive gorge within the old valley of the Teifi. Falling some 550 m in just 45 km, the River Rheidol is one of the UK’s fastest-flowing rivers.
 There are several waterfalls north of Devil’s Bridge formed by the rapid vertical erosion of the river. The original knick point that would have existed at Devil’s Bridge has retreated upstream to form a series of rapids close to Ponterwyd (Figure 5). The River Mynach, a small tributary, forms the spectacular Mynach Falls where it joins the Rheidol at Devil’s Bridge (Figure 4) on the next page.
 With its many waterfalls and rapids, the River Rheidol is
 widely recognised as one of the most challenging rivers for
 canoeing in the UK.
 Did you know?
 Figure 3 River capture by the River Rheidol
 SkillsIn this section you will:◗ use OS maps to identify and interpret rejuvenation
 features◗ draw simple sketch maps and sketch cross-sections◗ draw sketches from photographs
 Since the end of the last ice age about 8,000 years ago sea-levels have fluctuated considerably. Melting ice initially caused sea-levels to rise (eustatic change), but this was followed by a much slower rise in the land (isostatic recovery) as the weight of the ice cover was removed. In the south and east of the UK, the trend has been for a slight rise in relative sea-level, whereas in the north and the west there has been a slight drop in sea-level, creating features like the rapids shown in Figure 2.
 More about sea-level change
 CASE STUDY
 A
 B
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 distance downstream
 smooth long profile – the river is in a state of equilibrium with its environment
 knick point – a ‘step’ in the long profile formed when base level drops
 fall inbase level
 originalbase level
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 wind gap (abandoned river valley)
 waterfallW
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 Reduce to fit
 1
 Clear objectives are set for each section to structure learning
 Up-to-date case studies at appropriate depth and detail make geography relevant to all your students
 Language is student-friendly while content retains exam-driven rigour
 Did you know? boxes provide bite-sized chunks of extra information
 Contact us to evaluate:
 www.oxfordsecondary.co.uk/geography 01536 741068
 [email protected] 01865 313472
 t
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 Accessible, clear and exam-focused... now there’s a resource that appeals to all your A Level students
 AQA Geography AS Student Book
 Turn over to see how Activities and Skills boxes can help your students learn...➜
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10
 1.7 river rejuvenation
 11
 rivers, floods and management
 ACTIVITIES
 1 The word rejuvenation means ‘to restore to youth’. a Why do you think this is the geographical term used
 to describe the river changes covered in this section? b Draw your own version of Figure 1 and add labels to
 describe the changes that take place in a river’s long profile when base level falls. Consider making your diagram more complex by imagining that base level falls more than once!
 2 Study Figure 2. The stream joins the sea by dropping steeply over a series of rapids and small waterfalls. How and why will this feature change in the future?
 3 Study Figure 3. Using of simple sketch maps, describe the cause of the rejuvenation of the River Rheidol. Explain clearly what is meant by river capture.
 4 Study Figure 5. Imagine that you were to take a walk upstream and downstream from these rapids. How would you expect the river and its valley to differ in both directions? Give reasons for your answer.
 5 Study Figure 6. a Use a pencil to draw a large sketch to show the main
 features of the river and its valley. b Add boxed annotations to identify, describe, and
 explain the following features: ● incised meander ● turbulent river flow ● river terrace ● land uses
 Figure 7 OS map extract of the River Rheidol
 Figure 6 is a 1:50 000 OS map extract of the River Rheidol between Devil’s Bridge and Ponterwyd (see Figure 3). 1 What is the six-figure grid reference of the confluence of
 the River (Afon) Rheidol and the Afon Mynach?2 Give a four-figure grid reference to locate the ‘wind gap’
 shown in Figure 3.3 Locate grid square 7477. Look closely at the River Rheidol
 and its valley. What evidence is there that this stretch of the river has been affected by rejuvenation? Use a simple sketch map and a sketch cross-section to support your answer.
 4 Locate grid square 7579. This is an excellent example of an incised meander. It is the same one shown in the photo in Figure 5. Draw an enlarged version of this grid square to show the main features of the meander. Mark on some contours to indicate how the meander has become a winding gorge. Add labels to describe the main features.
 5 What evidence is there on the map to suggest that the present day position of the knick point is just south of the bridge at Ponterwyd?
 6 With reference to the photos in Figures 4 and 5 and the map extract, suggest why there is no public footpath running alongside the river as might be expected given its stunning features.
 1:50,000
 1km
 N
 73 74 75 76
 75
 76
 77
 78
 79
 80
 81
 82
 At Parson’s Bridge (Figure 3), there is a spectacular incised meander (Figure 6). This is a steep gorge cut into a meandering channel. An incised meander is formed when rapid vertical erosion caused by rejuvenation far exceeds the normal rate of lateral erosion that occurs within a meandering channel. As you can see, they really are very dramatic and unusual river features.
 Another common feature formed by rejuvenation is a river terrace (Figure 6). This is the old floodplain, left perched up on the valley side as rapid vertical erosion has cut down into the valley floor. River terraces are common settlement sites because they offer protection from flooding.
 Figure 6 Incised meander on the River Rheidol at Parson’s Bridge
 SKILLS BOX
 Figure 5 Rapids formed at the knick point on the River Rheidol close to Ponterwyd
 Figure 4 Mynach Falls at Devil’s Bridge
 1
 High-quality photos, maps and diagrams on every double-page spread
 Varied activities help students learn content and interpret stimulus material
 Skills boxes deliver all the skills required for Unit 2 of the specification
 Contact us to evaluate:
 www.oxfordsecondary.co.uk/geography 01536 741068
 [email protected] 01865 313472
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 Help all your students learn with lively and exam-driven activities
 AQA Geography AS Student Book
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