Coastal knowledge

Recently there came through Southwold letterboxes a folder of fact sheets entitled Coastal Knowledge, published by the Suffolk Coast and Heaths Unit.  The fact sheets, most of four pages and profusely illustrated, are on Waves, Tides, Sea Cliffs, Sea Level Changes and Coastline Management, so just the themes of this column.  Presumably the distribution of these fact sheets is linked to the publication of the new Management Plan for Suffolk Coasts and Heaths, which can be found at www.suffolkcoastandheaths.com .

The Coastal Knowledge fact-sheets are beautifully produced and very informative.  The Waves sheet gives a tutorial on water waves, how they can cause be either destructive, causing erosion, or constructive, building up beaches, and discussing longshore drift, the process that strips the cliffs of Norfolk and Suffolk and simultaneously builds up Orford Ness.  The Tides sheet explains the origin of the tides in the gravitational effects of the moon and sun, and the phenomena of spring and neap tides, the fortnightly cycle of greater and lesser tidal ranges.  The sheet on Sea Cliffs explains how cliffs form and how they are eroded.  Sea Level Changes talks about global warming and isostasy, the readjustment of the British land-mass since the last ice age with the slow tipping of the southeast of England into the sea.  The longest of the fact sheets, on Coastline Management, discusses the different types of soft and hard defence in use, explains who is responsible for coastal management and gives four main general options being considered: (1) no active intervention, (2) hold the line, (3) advance the defences, (4) coastal realignment.  It also mentions the experimental beach stabilisation project at Dunwich.  This perhaps comes under a fifth heading, which should also be the 20-year strategy for the Blyth Estuary, which is: keep patching.

There are a couple of statements that I found perplexing, if not plain wrong.  On spring tides, the Tides sheet says ‘The biggest spring tides usually occur at the equinoxes (around 21st March and 23rd September) when the new and full moons are closest to the earth, therefore exerting the strongest gravitational attraction.’  The claim that the highest spring tides are connected to the equinoxes does seem to be quite widespread, but it can’t be anything to do with the distance of the moon.  The equinoxes occur when the sun lies vertically above the earth’s equator so we get days and nights of equal length.  The moon orbits the earth in a slightly elliptical orbit every 28 days, in a plane which is tilted with respect to the sun’s apparent orbit around the earth.  The moon crosses the sun’s orbit at two points called the line of nodes and it is when the sun is near these points that we can get eclipses of the sun or moon (a partial eclipse of the sun is visible from Southwold on the morning of August 1st – about a quarter of the sun will be covered).  This eclipse season, when the sun and moon are at their closest alignment, is also a time when exceptional spring tides can be expected.  The line of nodes precesses round the sky over an 18 year cycle, a period known as the saros, since it was discovered by the Babylonians as the period over which eclipses recur at any location.  Anyway, no connection with the equinoxes, so if these do play a part in big spring tides it is entirely due to the effect of the sun on the tides.

The Waves sheet also echoes a widespread belief that longshore drift is caused by prevailing winds, though it has to admit that the prevailing winds are in fact south-westerly.  I asked the Southwold lifeguards about this and they expressed the view that the prevailing currents are north to south in winter and south to north in summer, reflecting the prevalence of northerly and south-westerly winds in those two seasons. Clearly the winds are the major factor in deciding the day-to-day currents, beach-building and erosion.  But as I explained in my June 2006 column, superposed on this is an anti-clockwise circulatory tidal current in the north sea, driven by the earth’s rotation, and I think this has to be a factor in determining the net longshore drift to Orford Ness.

Past Stars’n Tides articles can be found at http://astro.ic.ac.uk/~mrr/starsntides/
