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Using one or more examples referenced in secondary sources, critically examine the cultural consequences or adaptation of, the use of, or belief in, the significance of astronomical cycles

Word count: 3641
1. Introduction
This essay focuses on ocean tides and the lunar-solar-tide cycles, as one factor of the coastal-change complexity, of the Suffolk (UK) North Sea coastline; the highest spring tides feature prominently. The consequences and significance of these astronomical tidal cycles for the people, communities and culture of coastal Suffolk are explored particularly through the example of the 2013 East coast floods[footnoteRef:1] [footnoteRef:2] and research into community engagement with, and contribution to, the challenges of flooding.[footnoteRef:3] Example actions are the Suffolk Touching the Tide Landscape Partnership Scheme 2013-2016,[footnoteRef:4] and the film Imagining Change: Coastal Conversations, made as part of the multi-agency Living with Environmental Change programme.[footnoteRef:5] [footnoteRef:6] The essay questions how cultural responses and actions to coastal change may be able to work sustainably with the natural environment.  [1:  Matthew P Wadey, and others, ‘A Comparison Of The 31 January–1 February 1953 and 5–6 December 2013 Coastal Flood Events Around the UK’, Frontiers in Marine Science, 2 (2015). ]  [2:  Thomas Spencer and others, ‘Southern North Sea Storm Surge Event Of 5 December 2013: Water Levels, Waves And Coastal Impacts’, Earth-Science Reviews, 146 (2015) 120–45.]  [3:  McEwen, Lindsey, and others, ‘‘A Glorious Time?’ Some Reflections On Flooding In The Somerset Levels,’ The Geographical Journal, 180.4 (2014) (Wiley, The Royal Geographical Society (with the Institute of British Geographers)) 2014, pp. 326–37 <http://www.jstor.org/stable/43870926> [accessed 12 December 2021].]  [4:  Touching the Tide, Exploring Our Changing Coast (2021) <http://www.touchingthetide.org.uk/> [accessed 16 December 2021].    ]  [5:  Stephen Daniels, and Lucy Veale, ‘Imagining Coastal Change: Reflections on Making a Film,’ Cultural Geographies, 21.3 (Sage Publications, 2014) pp. 497–504, <http://www.jstor.org/stable/26168586> [accessed 12 December 2021].  ]  [6:  Stephen Daniels, Imagining Change: Coastal Conversations [video] <https://www.youtube.com/watch?v=VoDVHOorKDY> 6 July 2012 [accessed 12 December 2021].] 

2. Definitions
Culture
The use of the word ‘culture’ in this essay has two definitions. Raymond Williams seminal work ‘Keywords’[footnoteRef:7], gives one use to mean ‘a way of life’, and a separate use within the context of ‘Arts and Culture’. [7:  Raymond Williams, Keywords, A vocabulary of Culture and Society (New York: Oxford University Press, 1985) p.90. ] 

Tides
Tides can be observed as the regular rise and fall of water levels on the coastal shoreline and in tidal river estuaries. The rise and fall, the tide cycle, is for most coastlines[footnoteRef:8] semi-diurnal with two high tides and two low tides each day.[footnoteRef:9] The tides follow a lunar day, on average 24 hours and 50 minutes.[footnoteRef:10]  The highest and lowest tide points cyclically vary. The tides arise in the oceans through the varying Moon and Sun gravitational pull, progressing towards coastlines as very long-period waves; tides are influenced by other factors including land and ocean floor geography, Earth’s own gravitation, irregular global and surface form,[footnoteRef:11] and weather patterns such as low-pressure systems and winds.[footnoteRef:12] These create a ‘tidal lag’ between the passage of the Moon and the high tide, which may vary greatly; in the Southern Ocean it may be around two hours, while in the North Sea with the tides originating in the Atlantic Ocean it can be about two days.[footnoteRef:13]  [8:  Vigdis Hocken, Konstantin Bikos and Graham Jones, What Causes Tides? (2021) <https://www.timeanddate.com/astronomy/moon/tides.html> [accessed 21 December 2021]. ]  [9:  Mark Hemer, Curious Kids: How Does The Moon, Being So Far Away, Affect The Tides On Earth? (2018) <https://theconversation.com/curious-kids-how-does-the-moon-being-so-far-away-affect-the-tides-on-earth-105371> [accessed 21 December 2021]. ]  [10:  Vigdis Hocken, What Causes Tides?]  [11:  National Ocean Service NOAA, Are Tides Higher When The Moon Is Directly Overhead? (2021) <https://oceanservice.noaa.gov/facts/moon-tide.html> [accessed 21 December 2021]. ]  [12:  Thomas Spencer, ‘Southern North Sea’, pp. 140-141. ]  [13:  Vigdis Hocken, What Causes Tides? ] 

Lunar-solar tide cycles
The lunar-solar cycle is the basis of tide cycles (figure 1); the diagram shows lunar and solar tidal bulges on the side of the Earth nearest and furthest from the Moon which are caused by the Moon’s, and to a lesser extent the Sun’s gravity moving and redistributing the ocean waters.[footnoteRef:14] During the daily rotation of the Earth, for an observer at any one coastal location, the Earth rotates through the 2 bulges of ocean water; this would be observed (usually) as two high tides and two low tides.[footnoteRef:15] When the Moon, Sun and Earth are in alignment during the new moon and full moon phases (figure 1), the Moon and Sun exert greatest gravitational pull on the Earth and oceans leading to what are know as ‘spring tides’ (‘spring’, a synonym of ‘jump’ or ‘leap’[footnoteRef:16]); this happens approximately twice a month. Neap tides, moderate tides, are the first and last quarter phase of the Moon, when the Sun’s gravitational pull partially cancels out that of the Moon.[footnoteRef:17] A spring tide that coincides with either the March or September equinox, when the Sun is directly above the Earth’s equator, usually has a greater tidal range, and is called and equinoctial spring tide.[footnoteRef:18] An unusually large equinoctial spring tide can occur with the lunar nodal cycle. The National Oceanography Centre explains this cycle which last occurred 19 – 30 September 2015 saying, [14:  Tracy Vogel, and others, Moon In Motion, Tides (no date) <https://moon.nasa.gov/moon-in-motion/tides/> [accessed 21 December 2021]. ]  [15:  Tracy Vogel, Moon In Motion.]  [16:  Vigdis Hocken, What Causes Tides? ]  [17:  Tracy Vogel, Moon In Motion.]  [18:   Vigdis Hocken, What Causes Tides? ] 

. . . is due to the moon and sun becoming aligned directly over the equator at the same time as the moon’s ‘nodal cycle’ reaches a stage favourable to high tides. . . . Over 18.6 years the moon’s orbit slowly rotates around so it cuts through the solar orbit in a different place. . . . [the] so-called nodal cycle . . .[footnoteRef:19] [footnoteRef:20]  [19:  National Oceanography Centre NOC, Highest Tides For 18.6 Years (2021) <https://noc.ac.uk/news/highest-tides-186-years> [accessed 29 December 2021].  ]  [20:  Kevin Horsburgh, The National Oceanography Centre Explains The Regression Of Lunar Nodes [video]. 2015 <https://www.youtube.com/watch?v=lR6Jp42nQDk> [accessed 29 December 2021].   ] 
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Figure 1. Lunar and solar tides diagram. Image: Mark Hemer and conversation.com.  
The Moon has an elliptical monthly orbit of the Earth (Figure 2). The Earth also has an elliptical annual orbit of the Sun (Figure 3). When the Moon or Sun are closest to the Earth each of their gravitational pulls on the Earth are strongest; the effect of the Moon is more significant. There may typically be 6 to 8 times each year when the perigee (closest point) of the Moon to the Earth also coincides closely in time with a new or full moon spring tide, called a perigean spring tide[footnoteRef:21] and may be significantly higher.[footnoteRef:22] The Sun’s perihelion (closest point to the Earth) is currently early January each year.[footnoteRef:23]  [21:  National Ocean Service NOAA, What Is A Perigean Spring Tide? (2021) <https://oceanservice.noaa.gov/facts/perigean-spring-tide.html> [accessed 21 December 2021]. ]  [22:  National Ocean Service NOAA, What Is A Perigean Spring Tide?]  [23:  Washington Sea Grant, University of Washington, Washington King Tides Program (2020) <https://wsg.washington.edu/community-outreach/hazard-resilience-and-climate-adaptation/king-tides/program/> [accessed 21 December 2021].] 
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Figure 2. Perigean spring tides diagram. Image: NOAA website. 
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Figure 3. Diagram of perihelion. Image: Washington Sea Grant, University of Washington website.
3. Analysis and discussion
Jules Pretty, Professor of Environment and Society at the University of Essex, writes these cautionary words, ‘This coast is about to be lost. Not yet, but it will happen soon.’[footnoteRef:24] Liz Ferretti, writes, ‘Suffolk has a dynamic coast, with change measured over centuries, years, and even on a daily basis’.[footnoteRef:25] The coastal change of which they write is a combination of rising sea levels due to warmer waters and climate change, a geological levered sinking of the land of the Southeast UK as the north ‘bounces’ upwards, following the end of last ice-age [isostatic readjustment],[footnoteRef:26] and always there is tidal coastal erosion, longshore drift (movement of ocean sediment along the coast), and periodic inundation by the action of the tides, surges and storms.[footnoteRef:27] It is these Suffolk coastal tides, their astronomical origins, and cultural significance and consequences which are the focus of this essay, discussed within the overall complexity of people’s lives and coastal change.  [24:  Jules Pretty, ‘Preface: A Year On The Coast’, in This Luminous Coast: Walking England’s Eastern Edge (New York: Cornell University Press, 2011), pp. 13–19, <http://www.jstor.org/stable/10.7591/j.ctt20d87qd.3> [accessed 16 December 2021] p 13.  ]  [25:  Liz Ferretti, Suffolk’s Changing Coast (2019) <http://www.touchingthetide.org.uk/our-guides/> [accessed 16 December 2021]; Liz Ferretti, Suffolk’s Changing Coast (2019) <https://www.suffolkcoastandheaths.org/managing/projects/touching-the-tide/> [accessed 16 December 2021] p 4.  ]  [26:  Jules Pretty, Preface, p 13.]  [27:  Liz Ferretti, Suffolk’s Changing Coast.] 

Jules Pretty gives an impression of this Eastern seaboard, writing, 
. . . the coast strongly defines the region. Beach, salting, seawall and marshland. Fishing and smuggling, farming and sailing. Birds watched and birds shot. Created communities, deserted resorts, eroded cliffs, villages underwater, caravan parks and whole new invented places.[footnoteRef:28] [28:  Jules Pretty, Preface, p 14.] 

The Suffolk coastline is this and more with heavily shingle-stoned beaches where, even on a relatively calm day there is the rhythm and power of the North Sea, with its waves crashing, flooding and ‘sucking’ on the shingle as the wind blows.
The North Sea coast has a long history of tidal flooding and storms. Wadey[footnoteRef:29] and Spencer[footnoteRef:30] draw attention to the work of Hubert Lamb,[footnoteRef:31] whose Historic Storms of the North Sea (review sighted,[footnoteRef:32] original partially sighted online[footnoteRef:33]) contains researched data, and according to Spencer, ‘lists 26 major sea flood events along the North Sea [European] coastline between 120 BC and AD 1978 (a conservative estimate).’[footnoteRef:34] This shows the significance of storms on this coast. In recent times the East coast tidal surge and storm of 31 January 1953 is variously described in research papers as ‘the most severe coastal floods in living memory’,[footnoteRef:35] a ‘benchmark storm surge event’,[footnoteRef:36] the ‘most newsworthy storm in the past 100 years’.[footnoteRef:37] Jules Pretty describes the floods in great detail devoting a chapter to ‘The Great Tide’.[footnoteRef:38] He writes, [29:  Matthew P Wadey, ‘A Comparison,’ p 2. ]  [30:  Thomas Spencer, ‘Southern North Sea’, p121.]  [31:  Hubert Lamb, Historic Storms Of The North Sea, British Isles And Northwest Europe (Cambridge: Cambridge University Press, 1991) cited in Matthew P Wadey, and others, ‘A Comparison Of The 31 January–1 February 1953 and 5–6 December 2013 Coastal Flood Events Around the UK’, Frontiers in Marine Science, 2 (2015) p 2; ]  [32:  J. K. Mitchell, review of Historic Storms of the North Sea, British Isles and North-West Europe, by H. Lamb. Geographical Review, 82(4) (1992) 477–478 <https://doi.org/10.2307/215206> [accessed 24 December 2021].]  [33:  Hubert Lamb, Historic Storms Of The North Sea, British Isles And Northwest Europe (Cambridge: Cambridge University Press, 1991) <https://www.google.co.uk/books/edition/Historic_Storms_of_the_North_Sea_British/P4n1z9rOh5MC?hl=en&gbpv=0> [accessed 29 December 2021]. ]  [34:  Thomas Spencer, ‘Southern North Sea’.]  [35:  Matthew P Wadey, ‘A Comparison’.]  [36:  Thomas Spencer, ‘Southern North Sea’, p 121.]  [37:  Sue Brooks, ‘Coastal Resilience And Vulnerability: Storm Impacts, Extreme Weather and Regional Variability in the UK, Winter 2013-14’, Geography, 102.2 (2017), 60–70, p 60.]  [38:  Jules Pretty, ‘The Great Tide’, in This Luminous Coast: Walking England’s Eastern Edge (New York: Cornell University Press, 2011) pp. 43-57 <http://www.jstor.org/stable/10.7591/j.ctt20d87qd.5> [accessed 16 December 2021]. ] 

. . . nobody saw the 1953 floods coming. . . . no one could imagine the sea coming in with such devastation. . . . Now two key factors were in place – very low pressure and strong nor’westerly winds. The third was the full moon on the Sunday. Full and new moons bring spring tides, when high tides are highest. . . . None had forward warning of the risk.[footnoteRef:39] [39:  Jules Pretty, ‘The Great Tide’, p 44, p 47.] 

Reading Jules Pretty’s powerfully descriptive account of the disaster, including the loss of life of over 300 people in Eastern England,[footnoteRef:40] the scale is difficult to comprehend. Wadey writes that the 1953 event was a ‘pivotal influence for flood risk management. . . . progress included a national tide gauge network, a storm surge forecasting and warning service, and major defence upgrades . . .’[footnoteRef:41] By the time of the comparable December 2013 East coast floods, these measures meant there was no loss of life due to the flooding.[footnoteRef:42] [40:  Andrew Sibley, Dave Cox, Helen Titley, ‘Coastal Flooding In England And Wales From Atlantic And North Sea Storms During The 2013/1014 Winter’, Weather, 70.2 (2015). ]  [41:  Matthew P Wadey, ‘A Comparison’, p 1.]  [42:  Matthew P Wadey, ‘A Comparison’, p 15.] 

The East Coast and Suffolk floods of the 5-6 December 2013 were driven by a low-pressure weather system in the northern North Sea and onshore south easterly tracking winds, creating a tidal storm surge moving south along the East coast.[footnoteRef:43]  Significantly there were especially high astronomical tides, which Wadey says were, ‘due to the 2013 event occurring in the middle of the spring cycle, and being toward the peak of the 18.6 year lunar nodal cycle.’[footnoteRef:44] Wadey does not cite a source for this, but in the Conclusion says there was a ‘large tidal component’.[footnoteRef:45] Further research by this author[footnoteRef:46] finds there was a new moon on 3 December, possibly an expected lag of 2 days for the spring tide to arrive on the East coast, and that on 4 December 2013 the moon was at perigee at 360063 km from the Earth.[footnoteRef:47] This could also have increased the high spring tide.  [43:  Thomas Spencer, ‘Southern North Sea’, p126.]  [44:  Matthew P Wadey, ‘A Comparison’, p21.]  [45:  Matthew P Wadey, ‘A Comparison’, p 22.]  [46:  Neil F. Michelsen, The American Ephemeris for the 21st Century: 2000 to 2050 at Midnight, (San Diego: ACS Publications, 1992). ]  [47:  John Walker, Lunar Perigee And Apogee Calculator (1997) <https://www.fourmilab.ch/earthview/pacalc.html> [accessed 29 December 2021]. ] 
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Figure 4. A flooded home in Snape Village, inland on Alde Estuary, 5-6 December 2013. Photo: Snape Village website.
The photo of a flooded home (Figure 4) and local and national news coverage puts a very human face on the 2013 floods. Headlines included, ‘27 people rescued in Suffolk following night of flooding . . . ’,[footnoteRef:48] and ‘Suffolk floods: Tidal surge 'worse than 1953'’,[footnoteRef:49] The reports tell of a total of 14 severe flood warnings being issued in Suffolk before the storms, hundreds of people leaving their homes for safer locations, and multi-agency emergency services involved in more than 25 rescues, but no injuries. Some properties were without power for a time, some roads closed, and rail passengers faced travel problems. While the personal and community level of damage, loss, emotion and trauma was undoubtedly considerable and is important to acknowledge, there is the landscape management viewpoint which must be explored within which this 2013 flood event sits. [48:  East Anglian Daily Times (EADT), ’27 People Rescued In Suffolk Following Night Of Flooding – But Threat Level Is Now Downgraded’ (2013) <https://www.eadt.co.uk/news/video-27-people-rescued-in-suffolk-following-night-of-flooding-2118150> 6 December 2013 [accessed 29 December 2021]. ]  [49:  BBC, ‘Suffolk Floods: Tidal Surge ‘Worse Than 1953’’ (2013) <https://www.bbc.co.uk/news/uk-england-suffolk-25255625> 6 December 2013 [accessed 29 December 2021]. ] 

Ferretti draws attention to the Shoreline Management Plan (SMP) a government document (not sighted),[footnoteRef:50] and coastal management principles,[footnoteRef:51] with the attendant conflicts and difficult choices. Management may be to ‘hold the line’, ‘no active intervention’, or realignment. Realignment may be unmanaged when, for example, a breach in a river wall creates new intertidal habitat or may be managed which involves building new defences a little way inland and controlling the breaching of old defences to create the new intertidal habitat, which in turn can be designed to protect any nearby towns.[footnoteRef:52] The preservation or creation of stable saltmarsh is increasingly valued as the first line of defence against tides and in protecting hard defences.[footnoteRef:53] [footnoteRef:54] Geography teaching explains, ‘. . . soft engineering management is a more modern day technique which is often a more sustainable way to manage the effects of coastal erosion and flooding.’[footnoteRef:55] The ‘soft engineering’ versus the ‘hold the line’ sea wall defences, are often controversial for communities, who may hold differing opinions or not understand the differing approaches. This situation is highlighted in the New Scientist with interviewees giving polarities of views regarding human loss of land.[footnoteRef:56] Subsequent to the 2013 floods the Environment Agency’s flood resilience team held drop-in sessions within coastal communities,[footnoteRef:57] one of which was at Snape village hall (Figure 5). The Alde and Ore Trust operating in the same area campaigns to ‘Save Our Suffolk Estuary’; to reinstate the estuary walls.[footnoteRef:58] Ferretti writes, ‘There’s a growing emphasis on trying a combination of approaches and working with natural processes, challenging the assumption that the only way to protect the coast is to keep the sea out.’[footnoteRef:59] Increasingly throughout writing this essay there is a sense of the positive in finding these viewpoints, which encourage people to understand and become more connected with the natural world. [50:  Liz Ferretti, Suffolk’s Changing Coast’, p 8;]  [51:  Liz Ferretti, Suffolk’s Changing Coast’, p 31.]  [52:  BBC Bitesize GCSE, Managing Our Coastlines (no date) <https://www.bbc.co.uk/bitesize/guides/ztffqhv/revision/5> [accessed 29 December 2021].]  [53:  Liz Ferretti, Suffolk’s Changing Coast’, p 30.]  [54:  Fairchild, Tom P, and others, ‘Coastal Wetlands Mitigate Storm Flooding and Associated Costs in Estuaries’, Environmental Research Letters, 16.7 (2021), 74034.  ]  [55:  BBC Bitesize GCSE, Managing Our Coastlines. ]  [56:  Adam Vaughan, ‘Communities In East Anglia Are Deciding Whether To Abandon Their Towns’, New Scientist, 3245 (2019) <https://www.newscientist.com/article/mg24332453-800-communities-in-east-anglia-are-deciding-whether-to-abandon-their-towns/>  [accessed 29 December 2021].]  [57:  Environment Agency, Preparing For That Rainy Day… (2016) <https://environmentagency.blog.gov.uk/2016/11/11/preparing-for-that-rainy-day/> [accessed 29 December 2021].  ]  [58:  Alde and Ore Estuary Trust, Save Our Suffolk Estuary (no date) <https://www.aoetrust.org/> [accessed 29 December 2021]. ]  [59:  Liz Ferretti, Suffolk’s Changing Coast (2019) <http://www.touchingthetide.org.uk/our-guides/> [accessed 16 December 2021]; Liz Ferretti, Suffolk’s Changing Coast (2019) <https://www.suffolkcoastandheaths.org/managing/projects/touching-the-tide/> [accessed 16 December 2021] p 4.   ] 
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Figure 5. Local residents in Snape village hall at the Environment Agency’s session, 11 November 2016. Photo: Environment Agency website. 
In a paper concerning the arts and humanities and social sciences published following the Somerset Levels floods of 2014, McEwen discusses these disciplines and what they can contribute, alongside the natural sciences which are more often seen as the answer. The paper looks at a series of interconnected research projects, concerning various aspects of people’s cultural memories and identity to, 
explore how different knowledges might contribute in dialogue around flood risk; water, senses of place and community in resilience building; the power dynamics in narratives about water; and the value of conceptualising flood heritage 'from below' in bringing community voices to the table.’[footnoteRef:60] [60:  Lindsey McEwen, and others, ‘‘A Glorious Time?’ Some Reflections On Flooding In The Somerset Levels,’ The Geographical Journal, 180.4 (2014) (Wiley, The Royal Geographical Society (with the Institute of British Geographers)) 2014, pp. 326–37 <http://www.jstor.org/stable/43870926> [accessed 12 December 2021] p 326.] 

The paper seeks ‘sustainable solutions that are co-produced and co-owned by communities themselves . . .’[footnoteRef:61] An interesting two paragraphs look at the idea of past cultural viewpoints which run counter to modern narratives, especially the sense that ‘the flood was lovely’, of previous generations in living with the pattern of flooding on the Somerset Levels that brought fertility to the land. McEwen suggests an aim might be to ‘think like a wetland’, deriving this possibility from the work of Aldo Leopold (‘father’ of US ecology and wilderness[footnoteRef:62]), which McEwen says, ‘calls on us to work with, rather than against the complex inter-meshing of natural and social rhythms . . . ‘[footnoteRef:63] (not sighted). The integration of arts and humanities with the natural and social sciences then, is critical. And more so, that people are helped to ‘think’ themselves into their landscape, to not be separate from the natural world, but part of it.   [61:  Lindsey McEwen, ‘‘A Glorious Time?’ Some Reflections’, p 335.]  [62:  Aldo Leopold Foundation, About Aldo Leopold (2021) <https://www.aldoleopold.org/about/aldo-leopold/> [accessed 30 December 2021]. ]  [63:  Aldo Leopold, A Sand Countv Almanac (New York, Oxford, 1949) cited in McEwen, Lindsey, and others, ‘‘A Glorious Time?’ Some Reflections’. P 334.] 

Regarding innovative ways of working, Ferretti says,
The Suffolk coast, along with other coastal communities around the world, is on the front line of climate change. The people who live here are beginning to adapt. In fact, Suffolk is developing a reputation nationally for innovative ways of working.[footnoteRef:64] [64:  Liz Ferretti, Suffolk’s Changing Coast’, p 42.] 

The Landscape Partnership Scheme Touching the Tide (TtT), which ran from May 2013 to July 2016, was innovative. It was 90% funded by the Heritage Lottery Fund, involved 33 projects and c£900,000.[footnoteRef:65] Bill Jenman, the then project manager, in answering the question on their website, what is Touching the Tide? aimed to explain the complexity of coastal change and its relationship with people, culture, and ecology; he said, ‘. . . . please take part in the debate and help to shape the future of your changing coast.’[footnoteRef:66] Through the website information and description of the TtT scheme begins to come the understanding of just what a very complex situation it is, for now and the future for coastal communities and the world. As a preliminary part of the development of the project, TtT commissioned Alison Farmer Associates to carry out a Landscape Character Assessment (LCA) of the Suffolk Coast. The report says,  [65:  Suffolk Coast and Heaths AONB, Touching The Tide (no date) <https://www.suffolkcoastandheaths.org/managing/projects/touching-the-tide/> [accessed 29 December 2021].]  [66:  Touching the Tide, What is TtT? (2021) <http://www.touchingthetide.org.uk/what-is-ttt/> [accessed 29 December 2021].  ] 

. . . there is an unspoken expectation that we can control our environment, but increasingly communities and statutory bodies are recognising that this cannot be achieved . . . The result is a need to face difficult choices while living with constant change and to understand the processes at work on the coast in order to successfully plan for the future.[footnoteRef:67]  [67:  Alison Farmer Associates, Landscape Character Assessment [download] 2012, <http://www.touchingthetide.org.uk/our-projects/landscape-character/> [accessed 29 December 2021] p 7. ] 

This is an encouraging statement to find clearly worded in such a significant report. The report continues by looking at natural influences, cultural evolution, and nature conservation value of the coastal Study Area. In one paragraph it describes the increasing loss from medieval times onwards of marshland and saltmarsh by drainage and land reclamation for grazing and agriculture particularly in the 20th century, leading also therefore to more need for hard coastal defences.[footnoteRef:68] This section of the report concludes with the ‘increasing recognition that maintaining the coast in its present form is neither viable nor realistic’.[footnoteRef:69] It sees the TtT Scheme’s importance in ‘raising the level of general understanding of the challenges ahead’.[footnoteRef:70] [68:  Alison Farmer Associates, Landscape Character, p 12.]  [69:  Alison Farmer Associates, Landscape Character, p 13.]  [70:  Alison Farmer Associates, Landscape Character, p 13. ] 

Touching the Tide especially wanted people and communities to get involved. In its own words,
Sometimes it’s easier to understand something in your heart than it is with your head, so Touching the Tide used art projects, archaeology, beachcombing, and a wealth of other ways to help people explore our changing coast.[footnoteRef:71]  [71:  Suffolk Coast and Heaths AONB, Touching the Tide.] 

This approach is very important, especially to bring children and adults into close contact with the natural coastal environment and to experience being a part of it. An arts and culture project that was part of TtT, involved Simon Read, an artist and Senior Lecturer at Middlesex University. He collaborated through art and environmental action with local community and statutory authorities to work on restoration of two areas of degraded saltmarsh on the River Deben, for the benefit of fostering community understanding, for wildlife, sea life, biodiversity, the carbon sink, wave energy reduction, protection of sea walls and much more.[footnoteRef:72] His work can be seen in the photos (Figure 6 and 7) and a 4-minute video.[footnoteRef:73] [72:  Touching the Tide, Saltmarsh Restoration (2021) <http://www.touchingthetide.org.uk/our-projects/saltmarsh-restoration/> [accessed 29 December 2021].]  [73:  Simon Read, Art And Landscapes / Tidal Protection [video] https://www.youtube.com/watch?v=6iTo3HnCSrE&t=80s 27 February 2014 [accessed 29 December 2021].] 
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Figure 6. Simon Read drawing and visually conceiving his saltmarsh protection project, 2014. Photo: Simon Read video.
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Figure 7. Simon Read’s saltmarsh protection art and environment community project on the River Deben, 2014. Photo: Simon Read video.
In a  different film Read describes his environmentally integrated artwork as ‘helping communities imagine what the future holds for Suffolk’s changing coast . . . helping to take community interests and cultural interests forward into future flood risk management policy’.[footnoteRef:74] This is artist engagement with community and environment at its most fundamental and inspirational. This film was commissioned by the Arts and Humanities Research Council (AHRC) for the international conference ‘Planet under Pressure’, 2012.[footnoteRef:75] It was written and narrated by Stephen Daniels, programme director for the multi-agency Living with Environmental Change programme. He says in the opening shot, ‘The arts and humanities have a key role to play in understanding environmental change through their focus on landscape, culture and imagination.’[footnoteRef:76] A section of the film shot in Cornwall, at Mullion Harbour, importantly speaks about how people may best engage with coastal change. Caitlin DeSilvey talks about the past, present and future of the small harbour which will lose its harbour walls to the sea (Figure 8). She says, [74:  Stephen Daniels, Imagining Change: Coastal Conversations [video] <https://www.youtube.com/watch?v=VoDVHOorKDY> 6 July 2012 [accessed 12 December 2021].]  [75:  Stephen Daniels, and Lucy Veale, ‘Imagining Coastal Change: Reflections on Making a Film,’ Cultural Geographies, 21.3 (Sage Publications, 2014) pp. 497–504,  <http://www.jstor.org/stable/26168586> [accessed 12 December 2021] p 498.]  [76:  Stephen Daniels, Imagining Change: Coastal Conversations [video].] 

It’s important to engage people with narratives and stories of how people will be intimately  affected and their family histories . . . ‘letting go’ is not all about loss, but something that can be constructive and creative, and part of other patterns of change . . . to engage with the place they care for . . . it’s not about climate change charts and reports.[footnoteRef:77] [footnoteRef:78] [77:  Stephen Daniels, Imagining Change: Coastal Conversations [video].]  [78:  Stephen Daniels, and Lucy Veale, ‘Imagining Coastal Change: Reflections on Making a Film’. ] 
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Figure 8. Mullion Harbour Cornwall showing visually overlaid histories, 2012. Photo: Stephen Daniels and Nice and Serious (film makers).
This is a very powerful and insightful short film which was deeply engaging in the way it showed  combining arts and humanities approaches into research on environmental change, by involving artists and communities in expressing and making conscious their cultures and environments past, present, and imagining the future.
In this essay tides and coastal forces have been shown to be just one set of themselves complex forces of an interrelated cosmos; cycles of the planets, Earth’s natural forces, ocean forces, weather and climate change, and the relative microcosm of human life and culture, with varying views of governments and statutory authorities, research establishments, and local communities. Cadman writes of, ‘. . . a systemic order of intertwined and entangled patterns and rhythms . . . if followed, would align us with that which is good for us and good for the Earth . . . ‘[footnoteRef:79] The perception from writing this essay is there really does have to be increasing effort towards such an active proposition in its widest interpretation, and engagement of people and community ‘with their hearts’ seems fundamental.  [79:  David Cadman, ‘Principles Of Harmony’, in The Harmony Debates: Exploring A Practical Philosophy For A Sustainable Future, ed. by Nicholas Campion [kindle sample] (University of Wales Trinity St David: Sophia Centre Press, 2020) loc 884.] 

4. Conclusion 
This essay has shown how the lunar-solar-tide cycle component of surge storms, plays a significant role in the coastal flooding of the Suffolk UK East coast.[footnoteRef:80] [footnoteRef:81] It was found that the high spring tides contributed to the devastation of the 1953 floods[footnoteRef:82] and particular attention has been given to the 2013 flood event, partially caused by a new moon high spring perigean tide,[footnoteRef:83] [footnoteRef:84]and to its cultural impacts.[footnoteRef:85] [footnoteRef:86] Current statutory authority thinking on coastal defences is often for managed realignment, for example, controlled sea wall breaching and restoring saltmarsh habitat, or for loss of land and retreat, any of which can be controversial.[footnoteRef:87] The Suffolk coast has very specific sea and landscape characteristics giving a strong sense of place for people and culture, and its own set of specific environmental concerns.[footnoteRef:88]  Arts and humanities field research is showing that it is important to involve all research disciplines, statutory bodies, interested parties and public in the debate and interrelated work.[footnoteRef:89] Arts and humanities research has shown the importance of encouraging people's connection with the natural environment and their expressing past, present, and future ideas and memories of landscape, identity, sense of place, and change, to build more resilience and ability to adapt.[footnoteRef:90] Two example arts and humanities projects were described with positive outcomes for people and environment.[footnoteRef:91] [footnoteRef:92] [footnoteRef:93] [footnoteRef:94] There are two main findings from this essay towards how cultural responses and actions to coastal change may be able to work sustainably. The first is the importance of the involvement of the arts and humanities and social sciences, alongside the more usual natural sciences in research about management of flooding; as Touching the Tide says, ‘. . . to understand something in your heart . . . ‘[footnoteRef:95] The second is the idea gaining increasing understanding of people learning to work with the natural world[footnoteRef:96] as opposed to only seeking scientific, technological and mechanical solutions; that it is ultimately not possible to control the environment.[footnoteRef:97] The importance of ‘thinking’ oneself into the landscape,[footnoteRef:98] an idea of deep ecology, was alluded to along with a reference to a philosophical and practical idea of Harmony.[footnoteRef:99] This essay has shown there are no easy answers, and work cited suggests that people and communities need to have a closer relationship with the natural environment into the future. [80:  Matthew P Wadey, ‘A Comparison’.]  [81:  Thomas Spencer. ‘Southern North Sea’.]  [82:  Jules Pretty, ‘The Great Tide’, p 44, p 47.]  [83:  Matthew P Wadey, ‘A Comparison’, p 21.]  [84:  John Walker, Lunar Perigee And Apogee Calculator.]  [85:  EADT, ’27 People Rescued’.]  [86:  BBC, ‘Suffolk Floods’.]  [87:  Adam Vaughan, ‘Communities In East Anglia Are Deciding Whether To Abandon Their Towns’.]  [88:  Alison Farmer Associates, Landscape Character Assessment. ]  [89:  Lindsey McEwen, ‘’A Glorious Time?’ Some Reflections On Flooding’.]  [90:  Lindsey McEwen, ‘’A Glorious Time?’ Some Reflections On Flooding’.]  [91:  Touching the Tide, Saltmarsh Restoration.]  [92:  Simon Read, Art And Landscapes / Tidal Protection [video].]  [93:  Stephen Daniels, Imagining Change: Coastal Conversations [video].]  [94:  Stephen Daniels, ‘Imagining Coastal Change’.]  [95:  Suffolk Coast and Heaths AONB, Touching the Tide. ]  [96:  Liz Ferretti, Suffolk’s Changing Coast, p 4.]  [97:  Alison Farmer Associates, Landscape Character Assessment, p 7.]  [98:  Aldo Leopold, A Sand Countv Almanac (New York, Oxford, 1949) cited in McEwen, Lindsey, and others, ‘‘A Glorious Time?’ Some Reflections’. P 334.]  [99:  David Cadman, ‘Principles Of Harmony’, in The Harmony Debates: Exploring A Practical Philosophy For A Sustainable Future, ed. by Nicholas Campion [kindle sample] (University of Wales Trinity St David: Sophia Centre Press, 2020) loc 884.
] 



















Bibliography
[bookmark: _Hlk87453278]
Alde and Ore Estuary Trust, Save Our Suffolk Estuary (no date) <https://www.aoetrust.org/> [accessed 29 December 2021]. 
Aldo Leopold Foundation, About Aldo Leopold (2021) <https://www.aldoleopold.org/about/aldo-leopold/> [accessed 30 December 2021]. 
Alison Farmer Associates, Landscape Character Assessment [download] 2012, <http://www.touchingthetide.org.uk/our-projects/landscape-character/> [accessed 29 December 2021].
BBC, ‘Suffolk Floods: Tidal Surge ‘Worse Than 1953’’ (2013) <https://www.bbc.co.uk/news/uk-england-suffolk-25255625> 6 December 2013 [accessed 29 December 2021]. 
BBC Bitesize GCSE, Managing Our Coastlines (no date) <https://www.bbc.co.uk/bitesize/guides/ztffqhv/revision/5> [accessed 29 December 2021].  
[bookmark: _Hlk91268430]Brooks, Sue, ‘Coastal Resilience And Vulnerability: Storm Impacts, Extreme Weather and Regional Variability in the UK, Winter 2013-14’, Geography, 102.2 (2017), 60–70. 
Cadman, David, ‘Principles Of Harmony’, in The Harmony Debates: Exploring A Practical Philosophy For A Sustainable Future, ed. by Nicholas Campion [kindle sample] (University of Wales Trinity St David: Sophia Centre Press, 2020).
Daniels, Stephen, and Lucy Veale, ‘Imagining Coastal Change: Reflections on Making a Film,’ Cultural Geographies, 21.3 (Sage Publications, 2014) pp. 497–504,  <http://www.jstor.org/stable/26168586> [accessed 12 December 2021]. 
East Anglian Daily Times (EADT), ’27 People Rescued In Suffolk Following Night Of Flooding – But Threat Level Is Now Downgraded’ (2013) <https://www.eadt.co.uk/news/video-27-people-rescued-in-suffolk-following-night-of-flooding-2118150> 6 December 2013 [accessed 29 December 2021]. 
Environment Agency, Preparing For That Rainy Day… (2016) <https://environmentagency.blog.gov.uk/2016/11/11/preparing-for-that-rainy-day/> [accessed 29 December 2021].   
[bookmark: _Hlk91701819]Fairchild, Tom P, and others, ‘Coastal Wetlands Mitigate Storm Flooding and Associated Costs in Estuaries’, Environmental Research Letters, 16.7 (2021), 74034. 
Ferretti, Liz, Suffolk’s Changing Coast [download] (2019) <http://www.touchingthetide.org.uk/our-guides/> [accessed 16 December 2021]. 
Ferretti, Liz, Suffolk’s Changing Coast [download] (2019) <https://www.suffolkcoastandheaths.org/managing/projects/touching-the-tide/> [accessed 16 December 2021].    
Hemer, Mark, Curious Kids: How Does The Moon, Being So Far Away, Affect The Tides On Earth? (2018) <https://theconversation.com/curious-kids-how-does-the-moon-being-so-far-away-affect-the-tides-on-earth-105371> [accessed 21 December 2021]. 
Hocken, Vigdis, Konstantin Bikos and Graham Jones, What Causes Tides? (2021) <https://www.timeanddate.com/astronomy/moon/tides.html> [accessed 21 December 2021]. 
[bookmark: _Hlk91419774]Horsburgh, Kevin, The National Oceanography Centre Explains The Regression Of Lunar Nodes [video]. 2015 <https://www.youtube.com/watch?v=lR6Jp42nQDk> [accessed 29 December 2021].  
[bookmark: _Hlk91099256]Lamb, Hubert, Historic Storms Of The North Sea, British Isles And Northwest Europe (Cambridge: Cambridge University Press, 1991) cited in Matthew P Wadey, and others, ‘A Comparison Of The 31 January–1 February 1953 and 5–6 December 2013 Coastal Flood Events Around the UK’, Frontiers in Marine Science, 2 (2015). 
Lamb, Hubert, Historic Storms Of The North Sea, British Isles And Northwest Europe (Cambridge: Cambridge University Press, 1991) <https://www.google.co.uk/books/edition/Historic_Storms_of_the_North_Sea_British/P4n1z9rOh5MC?hl=en&gbpv=0> [accessed 29 December 2021].  
McEwen, Lindsey, and others, ‘‘A Glorious Time?’ Some Reflections On Flooding In The Somerset Levels,’ The Geographical Journal, 180.4 (2014) (Wiley, The Royal Geographical Society (with the Institute of British Geographers)) 2014, pp. 326–37  <http://www.jstor.org/stable/43870926> [accessed 12 December 2021].  
Michelsen, Neil F., The American Ephemeris for the 21st Century: 2000 to 2050 at Midnight, (San Diego: ACS Publications, 1992). 
Mitchell, J. K., review of Historic Storms of the North Sea, British Isles and North-West Europe, by H. Lamb, Geographical Review, 82.4 (1992) 477–478  <https://doi.org/10.2307/215206> [accessed 24 December 2021].
National Oceanography Centre NOC, Highest Tides For 18.6 Years (2021) <https://noc.ac.uk/news/highest-tides-186-years> [accessed 29 December 2021].   
National Ocean Service NOAA, Are Tides Higher When The Moon Is Directly Overhead? (2021) <https://oceanservice.noaa.gov/facts/moon-tide.html> [accessed 21 December 2021]. 
National Ocean Service NOAA, What Is A Perigean Spring Tide? (2021) <https://oceanservice.noaa.gov/facts/perigean-spring-tide.html> [accessed 21 December 2021]. 
Pretty, Jules, ‘Preface: A Year On The Coast’, in This Luminous Coast: Walking England’s Eastern Edge (New York: Cornell University Press, 2011), pp. 13–19, <http://www.jstor.org/stable/10.7591/j.ctt20d87qd.3> [accessed 16 December 2021].  
[bookmark: _Hlk91269223]Pretty, Jules, ‘The Great Tide’, in This Luminous Coast: Walking England’s Eastern Edge (New York: Cornell University Press, 2011) pp. 43-57 <http://www.jstor.org/stable/10.7591/j.ctt20d87qd.5> [accessed 16 December 2021]. 
Read, Simon, Art And Landscapes / Tidal Protection [video] https://www.youtube.com/watch?v=6iTo3HnCSrE&t=80s 27 February 2014 [accessed 29 December 2021]. 
Sibley, Andrew, Dave Cox, Helen Titley, ‘Coastal Flooding In England And Wales From Atlantic And North Sea Storms During The 2013/1014 Winter’, Weather, 70.2 (2015).
[bookmark: _Hlk91267929]Spencer, Thomas, and others, ‘Southern North Sea Storm Surge Event Of 5 December 2013: Water Levels, Waves And Coastal Impacts’, Earth-Science Reviews, 146 (2015), 120–45. 
Suffolk Coast and Heaths AONB, Touching The Tide (no date) <https://www.suffolkcoastandheaths.org/managing/projects/touching-the-tide/> [accessed 29 December 2021]. 
[bookmark: _Hlk91487182]Touching the Tide, Exploring Our Changing Coast (2021) <http://www.touchingthetide.org.uk/> [accessed 16 December 2021].    
Vaughan, Adam, ‘Communities In East Anglia Are Deciding Whether To Abandon Their Towns’, New Scientist, 3245 (2019) <https://www.newscientist.com/article/mg24332453-800-communities-in-east-anglia-are-deciding-whether-to-abandon-their-towns/>  [accessed 29 December 2021].
[bookmark: _Hlk90546181]Vogel, Tracy and others, Moon In Motion, Tides (no date) <https://moon.nasa.gov/moon-in-motion/tides/> [accessed 21 December 2021]. 
[bookmark: _Hlk91254552]Wadey, Matthew P, and others, ‘A Comparison Of The 31 January–1 February 1953 and 5–6 December 2013 Coastal Flood Events Around the UK’, Frontiers in Marine Science, 2 (2015).
Walker, John, Lunar Perigee And Apogee Calculator (1997) <https://www.fourmilab.ch/earthview/pacalc.html> [accessed 29 December 2021]. 
Washington Sea Grant, University of Washington, Washington King Tides Program (2020) <https://wsg.washington.edu/community-outreach/hazard-resilience-and-climate-adaptation/king-tides/program/> [accessed 21 December 2021].  
Williams, Raymond, Keywords, A vocabulary of Culture and Society (New York: Oxford University Press, 1985).  



image3.jpg
PERIGEAN-SPRING TIDE

A perigean spring tide occurs when the moon is

2 \ either new or full and closest to Earth.
Earth's yearly ey '\
orbit around sun \

NEW MoON O
Moon closest to Earth in
monthly orbit (perigee)
Moon in alignment with sun

MOooN's MONthlY sy

orbit around Earth Moon between Earth and sun

Earth's yearly . \ FULL MOON @

orbit around sun \

Moon closest to Earth in
monthly orbit (perigee)

Moon in alignment with sun

Earth between moon and sun

moon’s monthly
orbit around Earth

Not to scale. @

oceanservice.noaa.gov





image4.jpg
APHELION
(JuLy 2

EARTH ORBIT

PERIHELION
(JANUARY 2)




image5.jpeg




image6.jpeg




image7.jpeg
Simon Read - Art and landscapes/Tidal protection

1810 v 7 Feb 2014 - Unde he environment thro s Choule 2 tsue =eoue

e Middlesex University





image8.jpg
» Pl © 2197355

Simon Read - Art and landscapes/Tidal protection

1,810 views * 27 Feb 2014 - Understanding the environment throug!: Show more 5 6 OGP Disike > Share

Middlesex University SUBSCRIBE
12.4K subscribers




image9.jpg
Imagining Change: Coastal Conversations

1,268 views * 6 Jul 2012 * The Landscape and Environment Prograr Show more 59 GP Disike > Share

University of Nottingham
80.8K subscribers

=+ Save ...





image1.png
PRIFYSGOL CYMRU ——
Y Drindod Dewi Sant

UNIVERSITY OF WALES

Trinity Saint David





image2.jpg
NEW MOON . 4 ' FIRST QUARTER

Solar Tide

* LunarTide

THIRD QUARTER





