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Coastal and marine Exam

In October 2018, millions worth of funding was pledged by Bloomberg Philanthropies to support coastal communities. Ten countries, including Fiji, Indonesia and Tanzania will receive the initial support on account of their dependency on fish for protein and the presence of coral reefs in their waters (Summers, 2018). 

Evaluate ways in which fishing practices and marine tourism might become more sustainable so as to protect the natural environment. [50]
Oceans act as home for thousands of marine species and provide many ecosystem services in which human life benefits from. In recent years, the degradation of the marine environment due to anthropogenic activities has become more prevalent. Tourism and fishing are among the activities that are negatively impacting the marine environment and in inhabitants. Increasing awareness of the oceans state has led to a rise in sustainable practices which hope to lessen current anthropogenic impacts. Within this essay, the negative impacts of both fishing and marine tourism shall be addressed and how the management of oceans are becoming more sustainable shall be evaluated. 
While fishing can be considered to have societal, cultural, and community benefits (being the means of support for 200 million people, of which 95 percent are small scale fisheries), exploitation of the worlds oceans has led to detrimental effects. Overfishing is the catching of marine life faster than their stocks can replenish; but decreasing fish stocks is not the only impact of overfishing. Destructive fishing techniques and poor management of our oceans has furthered the decline of the marine ecosystem.  One way in which fishing practices are becoming more sustainable is a shift towards less impactful methods of fishing. Current ways of fishing include techniques like trawling. Trawling involves dragging a heavy metal net along the seabed. This method not only demolishes the sea floor, coral reefs, and their inhabitants (like sponges, clams, crabs, and amphipods), but it is also a very unselective way of fishing. The North Sea has been badly effected by trawling, leading to the destruction of its cold water coral reefs which will take upwards of 100,000 years to grow back and a decrease in burrowing animals and plant-like animals (Clover, 2013). Another form of unsustainable fishing is the use of driftnets. Driftnets are nets which are left at the top of the sea to be collected later and lead to ghost fishing.
Unselective fishing techniques like trawling and driftnetting lead to large amounts of bycatch (including sea birds, turtles, and marine mammals like dolphins and sharks) that are thrown back dead. Alternative sustainable fishing methods avoid the use of destructive nets. Equipment like seal excluders and escape rings are good ways of avoiding the large amounts of bycatch that we see with traditional methods. Seal excluders are nets that has a hole in followed by metal bars. The metal bars are spaced away from each other so only smaller species will be caught, and the larger species shall swim upwards out the hole. Escape rings are placed on to nets with lights around them. The lights lead smaller fishes to the exit- meaning that non target and young species shall not be caught. These selective fishing methods can be very useful in decreasing the amount of bycatch- whether the species be endangered or of low value, there is an overall increase in the survival rate of the fish released. 
However, sustainable fishing methods are only useful if the policy and governments enforce them. Overall, currently the management of oceans is poor. Although there are goals and acts in place, the lack of regulation is leading to the over exploitation of marine life. A key piece of legislation within fishing is the Common Fisheries Policy. The policy, which started in 1970 and most recent reform being in 2014, aims to regulate oceans. Their committee oversees undertaking catch and gear inspections. However, the policy has been put under scrutiny over the years for several reasons. Firstly, they are furthering the issue of bycatch. Under the CFP vessels must dump fish that are immature or the wrong species. An FAO study estimated that per year in the North Atlantic discard was 1.3 tons- finding even higher levels on the coasts of Ireland and Scotland. Additionally, it is their responsibility to monitor and provide data for fishing- but they have been found to do this poorly. Without proper data of the levels of fish and fishing it is impossible to try and conserve our oceans. This will lead to degreasing sustainability of our oceans. 
A method of fishing that was briefly touched upon previously is drift netting. In 1992 driftnets longer than 2.5m were banned by the UN. Prior to the ban their nets could be upwards of 80km. Although they have been banned it has been estimated that around 500 vessels still use them in the Mediterranean Sea. This has led to a decrease in sword fish in the area. Sword fish are a migratory species, going between the Med Sea and Atlantic Ocean, but the lack of management has meant that >20% of sword fish being caught using drift nets; 50-70% of which haven’t reproduced yet as they are caught young, worsening the stocks for future generations (Ocean-Marvia, 2008). Here, we see another example of a lack of management being a key issue within the protection of the marine environment and once again it can be argued that management must be effective if sustainability is to be achieved.
Taking responsibility of the natural marine environment on a personal level is another method of sustainable fishing. The Marine Conservation Society gives advice on what fish is sustainable to eat and what is not. Although it may seem to be an ineffective method of sustainability, imagine the difference that could be made if masses of people adopted this. On the other hand, it can be argued that it is the responsibility of government and fisheries to catch marine life and species that is sustainable to do so. 
Aquaculture has been presented as an answer to overfishing. Aquaculture is the farming of fish and has been argued to increase food security. But many studies have found that it can pollute water systems and increase habitat loss. The fish being farmed in aquaculture often also eats fish from the ocean- so how can it be decreasing the negative impacts of fishing? If aquaculture could be done sustainably, it may become a practice that could stop the impacts of fishing on the marine ecosystem.
Tourism is a very valuable industry. The industry both directly and indirectly employs hundreds of millions of people around the world. Marine tourism is extremely popular, in fact almost half of tourists visit coastal areas. Although tourism is great for economies and job opportunities, unsustainable tourism can be very stressful on the marine ecosystem, an ecosystem that is already considered to be vulnerable. For example, the tourism industry is 11% of the Mediterranean GDP, but mass tourism is degrading its coastal and marine area. Negative impacts of tourism on the marine environment include air, oil, and noise pollution, along with littering that has a huge effect on species and their habitats. However, recently there has been an increase in demand from tourists for more sustainable tourism alternatives. Governments are becoming more aware of the importance of littoral zones, so in turn the tourism sector is beginning to shift. One key sustainable approach starts with authorities. UNEP’s ‘Tourism in the Green Economy’ report starts with policy and government. Within the report they state that by investing in sustainable tourism, jobs shall be created. Another approach is the ‘Global Partnership for Sustainable Tourism.’ This partnership, which started in 2001 and has roughly 100 members, focuses on 4 key activities. These activities include- policy and recommendations, pushing successful projects, developing new projects and tools, and building networks and partnerships. I would argue that governments are one of the most important tools in furthering sustainable tourism. They provide the policy and framework for communities to increase their sustainability. However, it is key that these tools develop quickly to avoid further degradation of the marine environment 
Another sustainable method of tourism is increasing tourist knowledge. For example, The Great Barrier reef is an extremely vulnerable tourist spot. Corals are extremely important to the marine ecosystem. They act as a nursery and feeding ground for marine life, being the staple of the marine food chain. Not only do corals have to deal with the ongoing impacts of climate change which disrupts their ability to function (coral bleaching), but effect of uninformed tourists also degrades them. Diving among coral reefs is on the top of many peoples to do list when traveling, but many are not told to avoid standing on them. Standing on the corals when diving crushes the structure and leads to a decrease in healthy corals. However, the Great Barrier reef’s tourism industry has increased the education of tourists leading to more sustainable practices. It can be argued that informing tourists in key in sustainable tourism. By educating the public on sustainability it leads them to make more sustainable choices. 
An ecological tool which links both sustainable fishing practices and sustainable tourism are no-take zones. No-take zones are areas designated by authorities in which no extractive activities can occur. Such areas aim to protect marine life and reach long term sustainable fishing. By stopping fishing these areas create an increase in species diversity and conserve habitats. Marine protected areas, like no-take zones, become tourism spots within their own right. As previously discussed, tourists want sustainable tourism, so visiting marine protected areas is becoming more popular. For example, the previously mentioned Great Barrier Reef has no-take zones. By adopting a zoning approach of both sanctuaries and no-take zones the area has become one of the most popular tourist spots worldwide. Marine protected areas are an extremely useful tool in promoting sustainable tourism and fishing, but their effectiveness is only seen if they are part of a larger system of marine protection. Once again, governments must commit to protecting marine protected areas with systems that support marine life and communities. 
Overall, there are many sustainable ways in both the fishing and tourism sector that can improve the marine environment. But it is key that policies and governments must enforce them for them to be effective. This involves an increase in monitoring of fishing and sustainable alternatives of tourism. 

Using examples, compare and contrast the changing coastal application of hard and soft engineering. [50]
Coasts, also known as littoral zones, are where the land and sea meet. They are extremely important, being the home to marine life and humans. Systems within coasts mean that they are always striving for dynamic equilibrium- inputs and outputs mean that they are ever changing and it is the job of humans to manage them against the forces of erosion, weathering and flooding. Lack of management can lead to loss of coasts which in turn can result in the loss of property and habitat. The two forms of coastal engineering are hard engineering and soft engineering. Within this essay, both the application of hard engineering and soft engineering will be compared, highlighting their advantages, disadvantages, and examples of them in actions. 
Hard engineering utilises manmade structures to tackle coastal processes. These methods have been very popular in areas of high value, but they are not without drawbacks. Firstly, sea walls are walls built out of concrete that are formed along coasts. They provide a long-term solution to the impacts of erosion. Often being used along cities, they create a barricade between the coast and infrastructure. Seawalls can enhance a coast by providing a walkway for people to enjoy. But they are exceptionally costly, valued at £2,000 per meter, and require continuous maintenance. From a conservation perspective, they also disrupt the movement of sand, which leads to changes in the sediment budget of a coast along with ecosystem services being impacted. Building them is a huge task which can hurt marine life and their habitats. In 2007, Newcastle Sea Wall was built. The wall, which costed £4million, prevented coastal flooding in the area allowing for urban life to continue. But its deep foundations was found to have negatively impacted marine habitats. 
Tetrapod’s can be a way of avoiding the negative effects of building coastal infrastructure on site. Much like sea walls, a tetrapod is a concrete structure. However, they are constructed at different locations and placed on site. This means that the four-legged structures can not only be placed quickly when needed, but also avoid the disturbances to marine life when constructing coastal infrastructure. They also work similarly to a seawall in the way that they prevent the shock of waves. In contrast to sea walls they allow water to pass through them, lessening the disturbance of a coast’s sediment budget and nutrients exchange. Yet, they are expensive and impede beach access. Japan is home to the greatest Tetrapods, some of which are >10 meters and weigh around 50 tons. They do spark many opinions on their aesthetics too. Some say that they look unnatural while others appreciate the contrast to the natural landscape.
Another example of hard engineering are groynes. Groynes can either be built out of rock or wood. They are placed at a right angle to the sea to stop the movement of sediment along the coast. By reducing the amount of longshore drift on a coast it means that they maintain their form. Groynes are cheaper than sea walls so are more favourable in areas that still have value but not the same amount as an area where a sea wall would be placed. Nevertheless, they still come with an array of disadvantages. By changing the movement of sediment on a coast, the dynamic equilibrium is influenced. This starves areas further along the coast of sediment which can mean higher levels of erosion. This occurred in Mappleton, a town along the Holderness Coast. The coast is of high value as there is a high number of residents. A decision was made to place rock groynes in front of the town and this led to higher erosion along the coast, which heavily impacted the livelihood of a local farmer as his farm was being eroded. 
A way of conserving coasts structure that is growing in popularity is soft engineering. This method works with the natural environment to tackle coastal processes. Beach nourishment is amongst the soft engineering techniques. By placing large amounts of sand on beaches the place that the waves break is brought further out to sea, lessening its impact. By increasing sediment in the area, the beach is lengthened, and this can be great for areas with high beach usage. Aesthetically, the beach remains the same so the controversy that comes with building some hard structures, like sea walls and tetrapod, does not apply here. Nourishment is also cheap when compared to such methods, but it does require upkeep as the movement of sediment continues. Similarly, to groynes, beach nourishment can lead to changes in processes in other coastal zones. The sediment is sourced through dredging which leads to more erosion in other locations. An example of beach nourishment is Wrightsville Beach. Three cubic meters of sand was placed along the beach in 1965, costing >$1million. The movement of sediment meant that the sediment was lost, and the area became steep. The authorities decided to use a bulldozer to flatten it but by 1997 the area was steep again. Here, we see an example of why it important to assess which method would be most beneficial or a coast to avoid rising costs. 
Relocation and managed retreat are also considered to be soft engineering techniques. Relocation deters construction further than an allotted line and any building that takes place there will not be protected. Managed retreat involves moving away from where coastal processes are eroding a landscape. However, this only takes place in areas considered low value, often farmland. Farmers are compensated for loss of property. It allows coastal processes to occur which can mean the creation of salt marshes, that within their own right provide flooding defence along with great habitats for many species. 
Ecosystem engineering is a branch of soft engineering. It enhances natural systems that already act as coastal protection. As mentioned previously, saltmarshes act as a flooding defence. Salt marsh restoration protect littoral zones from erosion and slow runoff of rainwater. The habitats they provide benefit many species, including fish, insects, crustacea and sea birds. In the 17th Century Cwm Ivy functioned as farmland but in 2014 the sea wall broke meaning the land turned into a salt marsh. Since the area has become a changed habitat it has created a space for many species. Species including moths (puss moth and small elephant hawk moth), grass snakes, toads, slow worms, ospreys, and many more wading birds. From this example, we can see that salt marsh restoration not only benefits as a flood defence but also provides a vital habitat for many species. Conversely, it is important to acknowledge that salt marsh restoration is not suitable for areas that have high value (i.e. coastal mega cities) as such areas need to be protected for anthropogenic benefits. 
Oyster and coral reefs also provide valuable services when managing coasts. They can be used as natural coastal defences that decrease the impact of wave action. By restoring oyster reefs a nursery and shelter is also provided for fish. And although they are complex to build and relatively expensive, a study in the Gulf of Mexico found that through fisheries the price can be covered several folds (TNC, 2012). Similarly, coral reefs also act as a feeding ground for many species and can be used to protect coasts. They act as a natural wake breaker, reducing the power of waves. When considering coral reefs as natural barriers it is important to consider climate change. Climate change is creating conditions that sensitive coral reefs cannot cope with. Rising temperatures lead to enzyme breakdown, increased salinity affects their natural process, and a rise in sea level means a reduction in light for photosynthesis, all factors which ultimately lead to coral bleaching. Climate change is and will continue to negatively impact our coasts. Through an increase in sea level from melting glaciers and ice sheets, to a rise in storms from increasing sea temperatures. There is only a certain amount of coastal engineering we can do until we must address climate change at its core. 
To summarise, both hard and soft engineering can be effective ways for protecting our coasts. Hard engineering is more commonly used in areas of high value as more expensive. We are beginning to see a rise in opting for soft engineering as it works with the natural environment and can provide ecosystem services (habitats etc) beyond costal protection. The application of either hard and soft engineering depends on the value of the coast and the processes that occur there. But ultimately unless we tackle climate change at its root coastal erosion will only continue to increase in intensity. 
