MODULE CODE: M2X9617
Coastal & Marine science Exam 2020 Answers
Section A
Q.1
MPAs 
· No take zones
· Habitats directive
· Boidiversly important/ rare habitats
· Allowing areas to recover
· Refugia/ regrowth of flora/fauna/coral communities
· Restrictions on mooring/ tourism/ marine traffic/ fishing techniques
· Zonation and seasonal restrictions
· Reducing impact of human influence
· Increasing resilience in food source and habitats
Examples
· Lundy Island
· Great Barrier Reef
Pros and Cons
· Policing difficult and costly
· Interconnected pollution effects majority of seas
· International cooperation not always coherent
· Opportunities for education, training and heritage and cultural protection
· Protecting and increasing fish populations making areas more resilient
· Cannot protect against wider impacts of climate change
Threats
· Non native sp
· Noise, human presence, cointamination
· Climate change
· Warming seas leading to stratification, reduction in salinity, sp displacement
· Acidification
· Nutrification leading to algal blooms
· Reduction in o2 levels

Why do we need to protect our marine ecosystems?
· Protect biodiverse habitats

Marine Protected Areas (MPAs) currently cover about 4% of the ocean (WWF, 2015). They are spread thinly with only 11 being over 75,000km2 (Jenkins, 2019) [image: ]
Figure 1 MPAs over 75,00km2 image from MPA lecture by R. Jenkins 2019
In the UK MPAs cover areas mainly for the conservation of marine biodiversity, species and habitats of national or international importance. There are several different types of MPA
· Special Protection Areas (SPAs)
· Special Areas of Conservation (SACs)
· Marine Nature Reserves (MNRs)
· No Take Zones (NTZs)
· Marine Conservation Zone (MCZ)
MPAs provide protection for habitats to be able to recover from destruction, also improving fish stock by providing safe nursery areas. They allow conservation and protection of rare habitats and species as well as habitats populated with a variety of rare and common species, it is these that offer the best resilience as they are more resistant to change in the marine environment. Having areas of the marine environment protected also offers opportunity for research, scientific study and education of the wider public. Improving the biodiversity and aesthetics of an area can improve the economy by increasing tourism, however, this comes with a price as poor management and control of tourism can lead to habitat degradation through erosion, noise, light and waste pollution. The use of zonation is an important tool in this regard. No take zones allow for fish stock to re-establish without the constant threat of fishing, seasonal restrictions allow species to birth without noise pollution and human impacts, the seasonal restrictions in particular offer a measure of compromise with stake holders giving those who live and rely on those areas for survival access without complete interference. For instance, restricting times of the year or even times of the day that recreational and fishing vessels can be in a certain area due to feeding habits of fish or cetaceans. Involving the local communities has been shown to be beneficial in areas where tourism and lively hood meet. Offering education as to why these protections should be put in place offer empowerment to those communities meaning they are more likely to be followed and the protection succeed. Without inter connectedness though there will still be problems implementing these guidelines. Only protecting rare or endangered species and habitats means that resilience is reduced as the common areas are left by the wayside to be contaminated and destroyed. In the area known as the Coral Triangle, projects such as The Coral Triangle Initiative are working with local governments, local people and the tourism industry to “Support people-centered biodiversity conservation, sustainable development, poverty reduction and equitable benefit sharing” (Conservation International, n.d.) in this capacity MPAs in all their forms have an important role to play in the conservation and sustainability of our marine environments. The increase in protected areas whether rare habitats or common can only be supported if international agreement is forth coming. The seas are connected and as such only having small pockets of protected areas doesn’t protect from wider issues such as illegal fishing, pollution through illegal dumping of marine oil.  
Many coastal communities built up because of the abundance and reliance on the food source our coastal habitats provide. As these communities have grown, so has the pressure put on these fragile coastal environments. Over fishing, the use of fishing techniques such as trawling and driftnetting, that whilst efficient in obtaining the largest possible catch are also efficient in by catch and habitat destruction, especially trawling which can completely clear the sea bed of all flora and fauna in its wake. The overfishing of certain species over a prolonged period as in the case of north Atlantic Cod has degraded the populations so much that the reproduction rates have reduced to the point that there is no sustainability of those populations left.

Section B
Q1
Hard engineering
· Sea walls
· Don’t reduce wave force/speed
· Waves can undermine walls causing them to fall down (such as Dawlish railway line)
· Unsightly
· Expensive
· Constant repair and maintenance to keep them in good order
· Revetments
· Minimises reflection and absorbs the force of the waves
· Made from different materials including geotextiles
· Does not protect against flooding only erosion
· Not good for recreation or fishing as steep slope
· Groynes
· Stop longshore drift and slows beach erosion
· Doesn’t solve problem just pushes down the coast to cause erosion on a different beach.
· 
· Tetrapods
· Popular in Med
· Lock into place
· Disrupt and dissipate force of waves
· Unsightly
· Costly
· Can only be used on area not used by people
· Made of concrete
· Rip rap
· Loss of beach in area used
· If broken up by wave action then acts as an erosion agent (defeating the object of being there)
· Not good for tourism
Soft Engineering
· Sand dunes
· Reduce wave energy
· Reduce flooding 
· Reduce erosion inland
· Constant flux
· Can be wiped out in bad storm surge
· Dune slacks habitat for over wintering birds, flora 
· Mangroves, saltmarsh, Intertidal zones
· Absorption and locking away of carbon
· High biodiversity due to the extremes of tide going in and out and populations needing to adapt
· Disrupts wave energy reducing flooding and erosion - 10m saltmarsh reduced wave energy by 44% and height by 79% and 300m+ by up to 97% (Hard and Soft Coastal engineering power point, slide 43, C. House, 2020)
· Oil spills can devastate them
· Nursery grounds for fish populations
· Reduce impact of flooding
· Mangroves in particular high biodiversity, ecosystem services (food, tourism, filtration)
· Reduce impact and speed of cyclones & tsunamis
· Oyster beds
· Biodiversity value
· Disrupt wave energy before wave gets to shore
· Coral reefs
· High biodiversity
· 
With an increase in the coastal populations (world bank, 2010) and the fact that eight of the world’s largest cities are coastal (Lecture notes C. House, 2020), protection from the encroaching advances of the sea is becoming more and more needful. In the past hard engineering such as building groynes on beaches and revetment walls, have been the preferred method of keeping back the destructive power of the sea. Now however the natural landscapes of our coastal areas are being utilised more and more. Soft engineering as it is known uses habitats such as sand dunes to reduce the force of waves hitting the beach reducing sand erosion or saltwater marshes to slow the advance of tides. Shoreline Management Plans use soft and hard engineering practices to address flood and erosion impacts (class notes, S. Bennett 2019).
Hard engineering techniques such as sea walls, revetments and groynes use materials such as stone, wood, and concrete to physically prevent erosion or flooding. However, this is costly, can be seen as unsightly, effecting tourism, recreation, the economy of the area and needs repair and maintenance on regular basis usually paid for by the local council. Sea walls for example on the face of it seem to be a simple answer to flooding by the sea, but the force of the wave action isn’t reduced just deflected, meaning that the wall will take the brunt of the power the waves can have especially at high tide. This can result in the wall failing as happened in Dawlish in 2017 where the wall collapsed taking with the railway line and flooding houses. Alternatives used to hard engineering such as sand dunes naturally absorb the force of the wave action reducing erosion further inland, acting a barrier to flooding and providing resilience to the area by improving biodiversity, attractiveness to tourism and local use so increasing economic input to the area. The sand dunes themselves require less maintenance than walls or revetments but do require management and in certain areas could be covered by conservation statuses. They can take sometimes years to grow and are in constant flux so may prove challenging to manage as a constant feature. 
Intertidal zones such as salt marshes can have a considerable effect on the reduction in wave energy up to 60% has been estimated for salt marshes (Möller, et al., 2014). The vegetation not only slows down the advance of flood water
The Netherlands has long battled against the sea trying to reclaim what once belonged to it. In recent years Dutch engineering  has moved away from building huge fortifying barriers to using natural systems such as the Room for Rivers project, where the Dutch government used agricultural land as flood plain, allowing rivers to naturally expand at times of flood (Jan Goossen, 2018). The Netherlands has also had success with it’s flag ship project The Sand Engine, this project involved the creation of a hooked shaped beach nourishment up to 5m high and going out 1km into the sea and 2km along the coast. The project was to replace the previous sand nourishment that happened every 5 years, causing habitat destruction to the dredged area and the nourished area. The project has had success and longshore drift has naturally added sand up and down the coast, created a sand spit and tidal lagoon (Taal, et al., 2019). It’s not just flood plains, salt marshes and sand dunes that can benefit the flood defences of a country, coral reefs have a significant impact on negating the effects of tides and wave action on the areas they protect (NOAA, 2019)
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