Changing coastal application of hard and soft landscaping
Coastal erosion is a naturally occurring physical process, the rate of which is  dependant on many factors, primarily the geology of the coastal rock, river confluences, climate, tidal range, and wave energy. It is  exacerbated by anthropogenic activities including infrastructure construction and extraction of sands and gravels.
The coastal areas have always been important areas for habitation  and migration to the coast  is increasing , he World Bank  have calculated 70% of the global population now living near the coastlines. Over half of the 33 Mega cities are coastal including  New York, London, Shanghai, and New Orleans.
Tourism is the global  largest economic sector, and the coast is the most popular location which makes protecting this environment critical for economies all over the world.
It is also critical for transportation with commercial and leisure shipping using ports and marinas, including river outlets and many rail and road links adjacent to the coastline. Important for agriculture with low lying fertile land, the coastal areas support much food production.
The natural biodiversity found both on land on the coast and in  the marine and freshwater areas are important and due to the extremes of environment are also  vulnerable to change.
Climate change (CC) is the largest factor in coastal erosion (Kron, 2008) with increases in sea level rises of 3mm a year the largest factor. More powerful storms are creating wave storm surges that are  1metre higher than previously seen and are particulary serious in  confined seas like North Sea with higher rainfall  leading to more unstable cliffs and flooding in rivers increasing  impact on coastal communities
Protection of the coastline is a priority of governments with risk of loss of life and loss of economic assets the main drivers. Biological and environmental assets are generally given a lower priority as they are more difficult to value economically. (Leopold 1969 ) as most protection decisions are based on a cost benefit analysis. Legislation provides some protection however with the Habitats and Birds Directory and Water framework Directives.
 Shoreline management plans are ongoing strategic assessments of risk and potential consequence of CC , based on short, medium and longer term periods up to 100 years, they inform planning and  land owners and managing authorities use them to  better understand the  physical processes  and they provide improved methods of forecasting  climate impact(Reeve, 2001) Management uses function analysis to place a value on the coastal areas  taking into account its interactions and many functions (Pranzini and Williams, 2013) (Williams, 2018) The UK, particulary in the East of England has  coastline eroding at alarming rate, with flooding and landslides, due to the clay and sands that make up much of the coastlines geology, the community of Happisburgh has suffered recently with dwellings being lost to the sea.(FT 2020)
Traditional protection has been to build solid barriers to hold or even extend the line, in earlier times constructed of materials close to hand such as timber and clay, but in the last two hundred years longer lasting built structures, often using concrete have been used, these methods termed Hard Landscaping or shoreline armouring provide physical barriers. and are  energy dissipation
Sea walls  often combined with promenades were popular in the UK particulary in the Victorian period when holiday to the coast were gaining in popularity and civil engineers were tasked with holding back the sea, often  3m to 5m high, they were designed to prevent overtopping during storms  and erosion. Very expensive to build at a modern day cost in excess of £1000/metre run.
They have unintended consequences as the energy of the sea is displaced and affects the coastline further down the coast, often with serious consequences. The sea walls of Port Talbot docks caused extensive erosion of Kenfig dunes.  
Revetments are solid concrete or stone walls with a sloping face towards the sea designed to  reduce wave energy, often used in conjunction with sea walls in areas of high erosion risk. They are also expensive and provide poor recreation areas as they are difficult for access.
Rip Rap  barriers are large individual concrete  pieces with offset shaped points that can be positioned without the major cost of sea walls. They have been  installed in Borth, Mid Wales for emergency protection in response to the increasing damage caused by storms. They are  ugly  and reduce the size and amenity value of beaches but have limited nature benefits for shelter and nesting of some  birds like pied wagtails. At Withernsea on the East Yorkshire coast, crenulated coves have been created by erosion  due to the change of wave action and sediment caused by a combination of sea walls groynes and rip rap.
Groynes are built at an angle to the prevailing winds  to slow down sand movement from the long shore drift.. They work well with this, but  sediment starvation often causes erosion further down coastline. Constructed from timber, geotextiles, stone, and  concrete, they are relatively quick easy and cheap to construct. They also provide shelter for beach users from prevailing winds and are often used by rod fishermen and children for recreation.
Gabions are galvanised wire crates filled with rock and provide useful short term defence, often stacked one upon another to form walls. They are quick to install but are short term as the cages disintegrate with the physical power of the sea and salt concentration eroding the metal cages.
Off shore breakwaters are   built on the sea bed, often in shallow water from large rock or concrete blocks to reduce wave energy and reduce swell for vessels. They are expensive to construct and can be a navigation hazard. They can provide the benefit of promoting beach build ups of sand.
More recently better understanding of the important part natural features provide in erosion management, soft defences have been maintained and developed and also created in suitable environments. They can also help restoration of  important habitats, improving biodiversity including increasing fish stocks, important for local community economics and human wellbeing (Narayan et al, 2016)
Sand dunes dissipates wave energy, provide good habitat and are important human recreation areas that are attractive. They can be used to repair storm damaged beaches and provide a stabilizing effect.
Saltmarsh areas are often wide intertidal expanses between beach and land such as at Cwm Ivy in South Wales and are able to tolerate the extremes found at the coastal area. Important for wading birds and invertebrates they have been shown to significantly reduce wave energy and height of waves by over 90% (Brampton, 2002) (Cooper, 2005). (Moller and Spencer, 2001)
Coral reefs mostly found in warmer waters of sub-tropical and tropical regions greatly reduce wave energy often producing shallow lagoons behind. They are critically important biodiverse areas that provide shelter, feeding and breeding habitat for thousands of marine species. They are also a valuable tourist attraction and support many remote communities’ economies.
Sea grass meadows , a feature found all over the world, help to reduce the energy of the waves, the grow in the shallow coastal water and   protect against cyclones, recently shown to protect lives in the area around the Wadden Sea inn south east Asia. An important habitat for many marine fish and other fauna, they are also very important providing  major carbon sequestration via photosynthesis.
Mangroves are treescapes able to grow in brackish and marine water in the warmer tropical and sub-tropical countries. They provide valuable habitat for a wide range of biodiversity and shelter and fire wood for local communities. An important fish breeding and nursery area, they support hundreds of thousands of people with fishing. 
A massive tsunami in 2004 killed 200,000 people in south east Asia, however it was shown that significant protection was offered by mangroves which also reduced salt water in groundwater enabling crops to continue to be grown after the event. It is recognized that communities should reside behind not in front of mangroves because of the beneficial protection they provide. In southern India, in Tamil Nadu a restoration plan involves the planting of large areas of new mangrove where previously they had been cut down for firewood., (Kathiresan et al, 2005)    
Adaption of techniques is becoming more widely used, based on predictive modelling it is a method of future proofing with managed retreat, it is a proactive policy that engages with communities and provides guidance on areas that are not  going to be to be protected in the future due to rising costs and rising sea levels. A designated  green line is a safe area that properties can be built behind or  relocated which has major advantages in reduced defences costs. It is extremely difficult for the local communities involved and consultations are required over a long period if possible. The village of Fairbourne had its last defences installed in 2015 with relocation the next option. Amroth village in Pembrokeshire is also not going to be provided with any more defence.
Sacrifice or non-intervention  is a policy where the coastline is left  to natural forces, this has happened in Brownsea island Poole due to failing sea defences which were removed in 2013. National Trust policy is to leave coastlines to nature unless overriding benefit to society to intervene. Adopted after violet damaging storms (Berry et al, 2013)
Nourishment is a recent method of coastline protection that is gaining in popularity, a sustainable method with tons of sand deposited and allowed to move with tides preventing erosion, this method is being considered in eastern England where highest risk of serious erosion exists. This has been pioneered in the Netherlands, the Sandscape project is based on Dutch Sand Engine method – millions of tons of sand where deposited and are expected to provide erosion protection for several decades but the site will need to be constantly monitored and managed. Improvements such as less flooding less, biodiversity improvements and  social enhancement due to natural processes that are visually better with much lower  Carbon footprint  the project requires  specialist knowledge and a cooperative approach involving many specialists and local stakeholders to succeed.(Van der Meulan et al, 2013)
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