Bawdsey Beach Survey: teacher information
Introduction

Much of Suffolk is low-lying on Eocene sand and clays deposited when much of the area was under water (2.6 million years ago). The red crag, that we will see in the cliff, contains many fossilised shells from this period from species that are found today (whelks, cockles and oysters). These rocks are relatively unresistant and on the coast are eroded rapidly. Coastal defences have been used to protect several towns, but several cliff-top houses have been lost to coastal erosion in the past. We will be making a profile of a section of Bawdsey beach to begin to monitor how it changes over time. 

Aim

To produce a beach profile at five different points along Bawdsey beach and to investigate how sediment is distributed. In addition cliff height and vegetation cover will be calculated and any evidence of cliff erosion recorded. By looking at profiles that are made over many years, we can determine if the beach is eroding or growing and if the sea level is rising or falling.
Classroom discussion

Questions to consider:

Sediment size
Swash is stronger than backwash, this means only smaller pebbles are dragged back with the backwash. Larger particles tend to travel faster and further than small ones.

How and why does sediment size vary across a beach?

What sampling methods can you use?

How is beach steepness related to particle size?

Beach profile

How do waves shape a beach profile? The motion of swash (waves coming in) and backwash (waves going out which are less strong and only carry smaller sized sediment).

Do you expect there to be a difference in the beach profile between summer and winter? Stronger winds in winter may result in a steeper beach profile and pebble size may increase higher up the beach.

How can management strategies (flood defences) affect a beach profile?  E.g. Groynes stopping longshore drift (the movement of sediment along a beach)
Example of questions and hypotheses (to be developed by students)
· How do expect the steepness of the beach to affect the level of erosion visible on the cliff?
· How do you expect pebble size and shape to change along a beach profile?

· What relationship do you think there is between vegetation cover and levels of cliff erosion?

1. The steeper the beach profile the less evidence of cliff erosion
2. Sediment size will increase along the transect away from the sea
3. Erosion levels will be higher in areas with lower vegetation cover 

Method:

This investigation should be carried out at close to low tide as possible. Students are divided into groups of three or four. Each group will collect data at three different sites along the beach. Access to the beach will be made from the gate at the bottom of the campus. Students will start as close to the water as possible and record their position by noting down which groynes they are between (in relation to the footpath) and the distance down from end of each groyne nearest the cliff. Or description of position if they are not near groynes.
Equipment for each group: two ranging poles, long measuring tape, clinometer, small measuring tape, clipboard and data collection sheet, pencil/pen, camera.
Each group will record the following at each site:

Beach slope
1. Lay out your long measuring tape from the water line to the bottom of the cliff 

2. Start at the water line and use the ranging poles and clinometer to measure slope angle at every point when the slope changes along the transect until you reach the bottom of the cliff. 
3. Measure the distance between the two measuring points.
4. One person holds the clinometers level with the bottom of the top red stripe. Angle the clinometers so it is in line with the same point on the second ranging pole. A second student records the difference in angle. 

5. The difference in height between the two poles will provide the difference in elevation (height) of the beach.
6. After you’ve completed your data collection, you will plot your data on graph paper in the classroom to get your beach profile.

Sediment size

1. When you stop to measure beach slope take a random sample of 10 pebbles. (Question for discussion: How do you collect a random sample?)
2. What is the most common size of sediment? Measure the length of 10 pebbles (cm).  
Cliff vegetation cover
1. Look up from the end of your transect. What percentage of the cliff (1m either side of the transect) is covered in vegetation?

2. How many different species of vegetation can you see?

3. Is there any evidence of instability or erosion? Estimate the percentage of area affected.

Cliff height

Calculate cliff height by using a clinometer and a ranging pole.

1. Work in pairs. One student will use the clinometer to line up with the top of the cliff by lining it up with a level on the ranging pole. The student needs to stand back from the cliff (how far). The second student will record the angle on the clinometer.

2. Calculate height by taking the angle reading from the clinometer and using the formula;
Height = H + D x Tan(A) – this can be done back in the classroom.
H=Height of Clinometer to floor base
D=Distance of Clinometer to object
A=Angle taken from Clinometer Reading
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Additional longshore drift study: To do as a group
Aim: to see the action of longshore drift, how sediments are moved along a coast line.




Swash is stronger than backwash, so heavier pebbles are left higher up the shore and smaller sediment is taken by backwash.

Method

· Using high visibility waterproof paint, spray paint 30-50 stones of different sizes and shapes
· Select a clear stretch of beach, avoiding obstacles and groynes

· Put pebbles in a zone of swash/backwash and mark position with a ranging pole

· After 20 minutes locate pebbles and determine direction and distance travelled

· Repeat a number of times to calculate average distance travelled and to verify normal drift direction (collect stones and use them again, but you may need 100-200 in total)

· Painted corks can be used in place of pebbles, they are more responsive to waves but may be affected by wind.
Extension project (500 word essay)
· See pictures of flood defence choices, point out groynes and metal defences on Bawdsey beach.

· Should we invest in sea defences to protect Bawdsey or let nature take its course? Consider what will be lost if the area is allowed to flood.

· What flood defences would you recommend if you were to protect Bawdsey? State your reasons why.

The write up

Plotting your data on graph paper to make a beach profile (using height difference not angles):

1. Now that you have completed taking the measurements needed to make your beach profile, plot the data you gathered. You’ll be making an X/Y graph of your data. The X axis will be the distance in meters (the length of the beach face) and the Y axis will be the height difference in centimetres (or angle of slope). 

3. Our starting point is sea level, so at 0 m on the x-axis the height difference is 0 cm. Once you’ve plotted the positions along the beach and their height differences you will have a profile of what Bawdsey Beach looked like on the day you made your measurements. On your graph, label the parts of the beach. Remember when you are plotting your data that the only value that starts at zero is the first meter position which started at sea level. 
4. Use the angles you recorded to draw on the beach slope profile.

5. End with the height of the cliff (Y axis).
Plotting data on graph paper

1. Create a scale for the x/y axis for the whole beach profile including cliff height to fit on e.g. each square = 10cm.

2. The first point will start at 0 (sea level). Draw on the angles using a protractor between each measuring point (50cm).

3. End with the height of the cliff
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