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Evaluate ways in which fishing practices and marine tourism might become more sustainable so as to protect the natural environment. [50]

Introduction

As the population of the planet increases, food security is an ever looming battle. Over-fishing is devastating fish stocks and have huge knock on effects to other marine communities. We are catching fish faster than they can reproduce and in some cases, we are fishing spawning and nursery grounds. Not giving them a chance to re-establish.Fishing techniques have evolved so we catch more and more, one devastating technique called “Trawling” has changed the way we have fished forever. This technique involved attaching a huge net to a boat and dragging it through the sea. Huge numbers of by-catch (marine life which was not intended to be caught), are thrown over deck back into the ocean. By the time they make it back to the water, they may not even be alive. But this is just one example of many. Current fishing practices need to change. There are however new practices which are being put into place such as No-Take Zones of which I will go further into later on in this answer.

Approximately half of the worlds tourist’s go on a coastal holiday. Marine tourism is a huge industry and more needs to be done to protect these habitats. Tourism is one of the largest and fasted growing industries and it represents 1 in 12 jobs. It is a main export for about a third of developing countries, making it vital for economic growth. With an increasing awareness of how we treat the environment, there is more demand to coastal and marine protection. Moreover, there is a fast growing demand for more sustainable marine practices and tourism and I will go further into these topics throughout this answer. 

Main Body

Legislation such as the Marine and Coastal Access Act of 2009 was enacted in the UK, the creation of this was to excelerate more Marine Protected Areas/Marine Conservation Zones’s to ensure that important areas for our marine species and habitats are protected efficiently and properly. It provides a marine planning system which allows for governments to take a strategic overview of the range of human activities which occurs at sea and to effectively ensure that there is adequate space for both marine life and that we’re not pushing the marine environment. Commitments like these acts are vital in the protection of our oceans. In England an Wales it allows for the improved management of inshore fisheries which will be considering the needs of the marine environment.

As I mentioned in fishing techniques have changed dramatically, leaving very little traditional fishing practices left. The art of it seems to have died due to there being no change to compete with the bigger trawling boats. The consequence of this is that fish stocks are in serious trouble, but there are ways to create a sustainable fishing industry - No-Take zones. A No-Take zone is a Marine Protected Area which is closed off to any extractive anthropogenic activity. The aim of a NTZ is to increase biodiversity and to achieve sustainable fishing. This method is looking at the long term, being proactive about about a situation which could get dramatically worse. There are many benefits of a NTZ such as:  

Abundance - an abundance of fish means that we benefit and also other marine life will benefit from having a flourishing food source.
Species Diversity - More biodiversity creates a more resilient and thriving community.
Tourism - having many economic benefits to local communities. 
Large Fish and Invertebrates - Typically, Larger and older fish have the ability to reproduce more than the younger fish.
Nursery grounds, Larval Dispersal and Spill over - Spill over will mean that fishing industries will benefit from the NTZ as there are fish communities starting to form outside the zone due to the large number of fish. 

The list could go on, species diversity, conservation of habitats, supplementary migration. The benefits are endless. Even though NTZ’s have so many benefits, there is very little ocean which is protected by them. NTZ’s lie within a Marine protected Area, an intertidal or sub-tidal terrain which supports a community of diverse range of flora and fauna, marine life and protects historical and cultural value. The goal of an MPA is to protect diverse communities in an enclosed environment. We need MPA’s as protection is paramount in order to stop the ocean from being over-exploited, yet, only 5.3% of the ocean is an MPA. This number is growing slowly so there is hope!

NTZ’s are controversial to fisheries, even though the long term aim is to protect fish stocks, but there are other options. NTZ’s do not have to be permanent, temporary closures of fishing in certain areas like nursery grounds can be implemented to give the fish population a chance to bounce back. Scotland implement a voluntary time closure which began September 2007, this is in order to protect cod stocks and has been successful. 

NTZ and MPA Case studies. 

Along the coast of Turkey on Gokova Bay, a NTZ was implemented as the bay had been completely fished out till there was nothing left. It was the work of a single handed conservationist who lobbied the local authorities to make the area a NTZ and he single handedly regulated the area to make sure that the law was enforced. Marine life, flora and fauna started to appear, but with the new life, came non-native species. This species out-competed the native species which was proving to be a huge disaster BUT - Improvise, Adapt and Overcome. They found that consuming them would be the best way to combat, but the local community didn’t know how to cook this fish so a festival was thrown to educate and celebrate the new fishing policy. Now a thriving fishing community is providing economic growth and stability for this community while keeping the non-native fish populations down (The Economist, 2019).

This case study is an example of a success, this NTZ provided huge economic growth for the fishermen and brought back their traditional fishing practices while also benefitting the MPA life - an increase of 800% of marine life came back and even though the majority were invasive, it still came out with a positive outcome. Although, the next case study provides an example of how it could go wrong.

Along the coast of Egypt is the Nabq Managed Resource protected area. The area was established in 2011 and has provided evidence in a later study that it was proving a success. Though, this was not the case in the most recent visit back. Benthic habitat and fish abundance in the NTZ showed no significant difference in fishing area. An abundance of Piscivorous fish were increasing while herbivorous fish were showing the opposite trend -This suggests that the smaller herbivorous fish are being taken out the water for anthropogenic purposes. There was also evidence which supports this correlation, there was discarded fishing gear which was laying on the bottom of these “NTZ” habitats. Of course, these could have been carried through with the current but the total evidence suggests that there was illegal fishing occurring in the NTZ waters. This shows that enforcement is everything, without it then consequences do not seem so serious and behaviour will just carry on the same (S.Advani et al, 2015).

These examples are more anthropogenic benefits but the NTZ’s can also hugely benefit biodiversity. For example, African penguins. African penguins search for food in open water and swim usually about 20 km from shore for prey. During the 20th century the population decreased by about 90% and more recently the population has halved to less than 26,000 pairs. This was due to a shortage of food supplies, and it was commercial fisheries who were the main culprit for the penguins decline. In 2009 a small NTZ was established near the largest penguin colony off the Algoa bay in South Africa and studies show that within 3 months of the NTZ being established, fishing efforts from the penguins were reduced by 30%. This time was instead used for caring for their young with a stable food source meaning an increase in the population of penguins (California MPA, 2009).

Marine protected ares offer more than just No-Take Zones. Like I mentioned in the introduction, marine tourism is a growing industry which has huge potential for growth towards becoming more sustainable. NTZ’s provide areas which marine life can flourish which creates an idilic holiday destination for many tourists. 

For example, the Italian Portofino MPA reserve protecting their BOFF’s (Big, Old, Fat, Fertile Females). This reserve is not a NTZ but is an effective MPA with a spearfishing ban. Fish species were monitored right from the start of the creation of the MPA, in particular Sea Breams, and it was found that the overall response was positive. The Sea Breams were found to be much larger inside the MPA and it is known that older and larger fish produce a lot more eggs than younger fish. The benefits of this included a thriving marine community which divers can enjoy the landscapes of, local area benefited from economic growth of tourism and fisheries who rely on the adjacent waters can benefit from the spillover (California MPA, 2005).

Creating these successful MPA/NTZ’s are critical in order to get other communities on bored and the best way to do so is to look at the economic benefits. If you give the marine life a monetary value then local communities will have more incentive to look after their environment. Marine Tourism is an effective means for economic growth in which, if done sustainably, both marine life and humans can benefit from. 

An example of an effective and sustainable marine tourism practice is the luxury resort in Indonesia, Misool. This area suffered from major shark and manta hunting which devastated marine life in the area. A couple of conservationists leased the area with the approval of the local community and set up an MPA, a luxury resort was set up with the means of marine/eco tourism being the selling point and the money which they got from this was used for the conservation of the area. The resort also employs approximately 200 local people which is steadily increasing the economy of the community. Old fishermen are now rangers of the park and regulate and watch out for poaching activity. The local community have benefitted from this MPA dramatically, but what about the natural environment? Sharks have increased by bout 25% (Sharks are a key species in the Marine food chain, they are an apex predator an are essential in keeping the balance in marine communities) in the MPA and fish and corals have increased by 600% in some areas of the park (The Economist, 2018).

The protection of corals is important for a number of things. They are an important habitat and support a huge range of marine life communities. Which attract divers looking for holidays thus increasing economy. They are also a coastal defence which provides protection to coastlines by dissipating and reducing wave energy, thus reducing erosion of beaches which can be attractive for recreational activities for tourists. 

Conclusion. 

In this answer I have discussed, with case studies, on how certain fishing practices and Marine tourism can benefit both humans and the natural environment. I have concentrated particularly on the development of NTZ’s and MPAs as I think these two tools are imperative in the protection of our seas and provide other benefits such as economic growth for developing communities. The benefits they provide for a more sustainable fishing industry and Marine tourism are plentiful. 
























Using examples, compare and contrast the changing coastal application of hard and soft engineering. 

Introduction.

Hard engineering is how we have predominantly managed out coastlines for many years but there are now more techniques which involve working with mother nature and her process’ in order to protect out coastlines, this technique has been named “Building with Nature”. Mother nature will ultimately decide what will happen to the land so even in our best efforts to keep the land protected we cannot always have the final say. Attitudes are starting to shift towards an integration of both hard and soft engineering, to get the best of both worlds. 

Hard engineering is the controlled disruption of natural process by using structures which we have been created by us such as seawalls, revetments, groynes, offshore breakwaters etc. Soft engineering is the process of using ecological principles and practices to reduce erosion, save money, help stabilisation, aesthetics etc. Soft engineering is often cheaper and more sustainable and these practices involve techniques such as vegetation, nourishment, beach reshaping and managed retreat. Many differing factor such as wave hight, swell, geomorphology, tidal pattern, wave direction effect the shape of the beach and what protection to offer it.

I will further go into the contrasting methods of the application of hard and soft engineering but I will quickly highlight some hard and soft engineering methods in this table. 

	Hard Engineering Techniques
	Soft engineering Techniques.

	Seawalls - They provide very good protection and safety but they have quite a few negative consequences such as reflecting wave energy which ultimately contributes to the removal of beach and steepening offshore profile which can in turn increase erosion. Tetrapods are also a form of seawall.
	Beach Nourishment - This refers to the constant replenishment of sand to the beach. This improves beach quality and protection. Though, can be short term and can cause high suspension of sand in water column.  

	Revetments - These are sloping structures which absorb wave energy and minimise reflection. These however can prove poor for recreational activities and fishing.
	Mangroves - Mangrove forests consist of trees which can tolerate flooding of seawater. They absorb wave energy and provide an amazing habitat for many species of fish and mammals.

	Offshore Breakwaters - These systems provide shoreline protection by intercepting incoming waves and creating pocket beaches. 
	Corals - Corals are very sensitive environments and are hard to establish but they provide a trusty shoreline asset in the protection of the coastline by dissipating wave energy.  




Main Bulk. 

A great and well known example of hydraulic engineering is the Delta works in the Netherlands. The Netherlands have been battling flooding problems for many years as most of the country either lies at or under sea level. Dutch engineering has been at the forefront of the game due to this reason and have came up with innovative systems to manage their coastlines.The famous Delta works was the first of it’s kind, a mammoth task to complete. 

The method was to basically close of the sea at the largest openings by placing huge dams which would protect the land from wave energy. When it came to closing off the largest part of land there was opposition from the public as they started to question the environmental impacts that these structures were having, the fishing industry were hugely involved with these protests as their fish stocks were being damaged. This meant that engineers had to completely re-think how to build the structure with it having little environmental impact. The answer was to create a barrier which would open and close in the event of a storm surge. The barriers proved a huge success. Although, the barriers have closed 10x more than expected due to stormier conditions, evidence points to global warming. 

Now the are methods which are using a soft engineering approach, building with nature. These methods are using natures process in order to benefit the coast. Such as Concentrated Nourishment. Beach nourishment has been a popular form of coastal maintenance for a long time, but like anything, it comes with it’s own issues. Sand needs replacing often due to natural process which are different and unique at different coastlines, such as longshore drift or faster erosion rates due to stormier seas and sea level rise. This can mean that much of the effort which have been put into beach nourishment can be vulnerable as it is reclaimed back into the sea. The Dutch have came up with a new approach called “Concentrated Nourishment”. This involves depositing a lump sum of sand in one particular are and letting the natural processes of the coast deposit the sand naturally instead of the conventional approach of depositing the sand. This has proven successful in their attempt to control the beach and it has even provided added benefits. The natural process created a wide area of beach with a lagoon in the middle of it which is proving to be good nursery grounds for flatfish.Seals are even visiting the area and dune stabilisation is starting to develop. All these benefits to nature and there is still a large area for recreational space and it is even providing to be a hotspot for surfers and kite surfing. 

Case study for very contrasting Hard engineering and Soft engineering. Minehead and Porlock.

Minehead have undergone a huge coastal management make-over with rock armour and sea walls, mostly because Butlins have a resort there and they are funding a large part of it. When you look at old maps you quickly see why this seaside resort is so susceptible to flooding, it was originally marsh land. This area naturally wants to flood but as it is build up already then a hold the line management plan is the only option. 

Porlock have a different approach, a managed retreat. Up until recently, the sea had built a natural sea wall defence made up of shingle which protected the farmland behind.The National Trust who own most of the land surrounding were faced with a challenge, do they replace the shingle or do they leave it? they had to firstly understand how the shingle was there in the first place - 10,000 years ago the shingle was deposited up onto the beach which formed the wall but due to the longshore drift the north wall was getting higher and higher and the south wall was gradually getting smaller. This meant that eventually there was going to be a point where the sea could break through the weaker part of the sea wall. They adopted a managed retreat approach where they let the farmland behind it flood which created a flood defence as it reduced flooding in other areas, . It is also now a salt-marsh and creates unique habitats for biodiversity to flourish, evidence also suggests that an 80m wide salt-marsh can reduce wave energy by about 40%.

These two methods are complete opposites of each other, though for Minehead it was not an option to be able to have taken a managed retreat approach as there was a community to think about but in the event of having land like Porlock where you can just let nature take it’s course without dramatically harming people’s lives then it is a good opportunity for research to see if there are benefits of having areas like these surrounding our coastline (Providing research grounds).

An integrated approach.

Coastal protection is now being built with more than one purpose, the design of them is being thought of in a very different way. Hard engineering offers nothing to marine life, and often disturbs life in many ways. So to try reduce the environmental impact of hydraulic infrastructure, nature is being incorporated into them. This is called ecosystem engineering, incorporating ecosystems within the hard engineering. With an increasing call for more sustainable techniques, soft engineering is becoming quite popular. Using natures toolbox is proving to be a success in many areas, to protect urban/rural areas but also to benefit biodiversity as well. For example, Mangroves. 

Mangroves are a truly unique habitat. Due to this uniqueness, they provide a thriving habitat for an array of different species. They have aerial roots which allow them to be able to tolerate the salinity of the water. They have a symbiotic relationship with corals. The mangroves protect the corals by trapping silt and sediment from upstream and corals are a sea defence which slow down wave energy in order to protect the mangroves. The mangroves also offer a nursery ground for coral species. Mangroves also prove to be an effective coastal defence as they reduce wave energy which will protect the land behind them, while also being an important habitat. This method is often not as expensive as hard engineering is and requires little training as hard engineering would which means that communities can get involved and protect their land themselves. 

Environments such as seagrass meadows, coral reefs and mangroves are all tools within building with nature’s toolbox. These areas are called Intertidal zones, or known as the foreshore, this area can include several types of habitats with varied species. Although, this is not straightforward. All these different habitats require different conditions for example corals. Corals need to be in a well lit area with something hard which larvae can attach onto but Seagrass needs soft substrates to thrive in with some sunlight but some shelter too.

Methods such as Multifunctional Coastal Defences (MCD) is a new category of engineering, somewhere between hard and soft. This method aims to create coastal protection but also integrate social benefit for the public. This method involves a combination of different defences (Hard and Soft) combined with recreational ares which the public can use, though, this is quite rare and it calls for a unique method of construction which is costly and difficult to plan as little framework or strong evidence that is proves successful.

Conclusion. 

Coastal protection application is evolving with the increased awareness of sustainability of the environment. We originally started off using hard man-made structures, which are excellent at providing protection along our coastline but as environmental awareness has crept in we are now seeing a more integrated approach of using both hard and soft techniques to benefit humans and also other life.

Hard engineering methods are primarily used as they are have been tried and tested, they are predictable and trusted. They are also extremely effective at protecting and providing safety along the coast. Soft engineering is still in it’s early stages and they may not be able to offer the same amount of protection as hard engineering but they do have some coastal benefit but also much wider benefits for our coastal environment too which is important in order to keep a balance for all life on earth.
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