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	Question
	Marks

	Q1
	
	Marks

	
	Section A: 
1.	Marine ‘no-take’ zones ban the removal of marine life from designated areas. On the surface these seem like a hard sell to fishermen and those who make a living from harvesting fish. However scientists have shown that they ultimately result in larger fish populations, benefitting communities and fostering healthier ecosystems.

Discuss this statement using case study examples, clearly demonstrating pros and cons to this method of marine management.  		

Initial explanation of what constitutes a no-take zone. An area which is permanently set aside from direct human disturbance, where all methods of fishing and extraction of natural materials, dumping, dredging or construction activities are prohibited – often creates conflict and distrust for maritime communities. At a time of increased quotas and decommissioning of vessels, fishermen in particular are typically against this type of conservation. 

(a) Benefits:
• arresting and possibly reversing the global and local decline in fish    populations and productivity by protecting critical breeding, nursery and feeding habitats; centres of dispersal of larvae - spill over
• raising the profile of an area for marine tourism and broadening local economic options; Fishing industry stability
• providing opportunities for education, training, heritage and culture; 
• providing broad benefits as sites for reference in long-term research and nature-based tourism.
· Ecological offsets (trade-off for ecosystem impacts)

There are many case studies, particularly in the southern hemisphere that advocate success through this type of exclusion. Monterey Bay is also another well researched example, as well as Lundy on our own doorstep. Students will be expected to evidence the positive benefits such as those listed above through examples such as this. 

Disbenefits:
· Expensive to police and interconnectedness of seas poses problems of management - pollution & overfishing can impact a reserve but cannot be easily attributed. Many interested parties
· Difference in species’ benefits – some fish (i.e. those that swim in large schools) do not seem to benefit as much in terms of increased abundance compared with large-bodies species
· Displacement of fishing effort can result in depleted stocks elsewhere
· Loss of traditional fishing community
· Foregone economic opportunities associated with extraction of minerals etc

As above, published evidence regarding these negative issues would be expected. Some recent work at Swansea University for example has shown that the health of lobster populations declines in no-take zones through competition, fighting etc – there is a threshold beyond which controlled fishing within the NTZ may be needed to maintain a health population.

Students must recognise that this conservation method is not a substitute for other types of fishing management, scientific monitoring is essential and all stakeholder must work together so as not alienate fishermen - then it becomes a self-policing exercise
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	Q 2
	Question
	Marks

	
	
2. Swansea Bay Tidal Lagoon offers huge potential for the region in terms of sustainable energy, employment and tourism. 

(a) Briefly explain what the lagoon project will offer in terms of renewable energy, type of structure etc.
(b) Evaluate the potential impacts, positive and negative, for local fisheries and other marine wildlife in the area.  	


Initially a brief introduction to the proposed project – an enclosed area within Swansea Bay which incorporates hydro turbines which will generate electricity as the tide comes in and out. The construction includes a rock bund/breakwater and the turbines themselves are encased in concrete and permanently submerged.  Outside the breakwater, the sea is held back as it floods in, creating a water level difference (head) and once that reaches a certain level, sluice gates are opened and as the water floods into the lagoon, the turbines turn, generating electricity. This happens again in reverse on the ebb tide so electricity can be generated 4 times a day. Saving >230,000 tonnes of carbon annually and generating predictable, renewable power for >155,000 homes (90% of Swansea Bay’s annual domestic electricity). As well as creating construction jobs and supply chain benefits, it also claims to offer much for the tourism industry and local fishing enterprises.

Positive Impacts for fisheries include: artificial reef essentially created & some areas will be exclusion zones preventing any fishing activity – nursery ground potential. A platform to watch wildlife. Opportunity to monitor key species such as harbour porpoise – data deficient but there is now an obligation to monitor any potential impacts on populations. Mariculture potential – reintroduction of the native oyster as well as mussels, samphire and lava. 

Negative impacts for fisheries include: impediment of migratory fish such as lamprey, shad, salmon and trout. Swansea Bay is also an important nursery site for benthic fish – flounder and bass and they potentially can be disturbed during construction in particular. Turbidity and sediment contamination (from disturbing heavy metals in the muds for example – bioaccumulation. Affects mammals in particular but levels need to be monitored in fish – human food chain implications. Alteration to local beaches/inter-tidal areas such as the SSSI in Blackpill through changes to wave climate. Modelled changes to erosion and deposition levels for these wider intertidal habitats suggest some anticipated impact in particular for wading birds. Changes to the littoral drift patterns may after the dune communities at Crymlyn Burrows SSSI through saly water intrusion and Kenfig SAC further East. Increased need to degrade the channel leading to the docks through altering sediment patterns – can not only increase noise disturbance (fish & Mammals) but also reduce water quality through elevated toxicity from contaminated benthic muds. Increase in recreational craft on the water can also impact through noise disturbance – porpoise that use Swansea Bay for breeding and feeding.
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	Q 3
	
	

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

Introduction
· Increasingly we live near our coasts (World Bank, 2010)
· Prosperity puts pressure for goods and services
· Science is has increasingly been the source of solutions (van Koningsveld & Mulder, 2004) but there is a disengagement between science and policy (House & Phillips, 2012)
· Hence we ‘need’ >hydraulic infrastructure (Harbours, defences etc.)(Vriend et. al. (2014) and > recreational space
· However SL change will > pressure so design needs to be adaptable
· How can this apparent paradox be met in a sustainable way? Fragile littoral environment.
· Need for multifunctional design
· Netherlands use ‘building with nature’ which is proactive rather than reactive (Waterman, 2008

History
· In 1801, Postmaster Ellis Hughes of Cape May, New Jersey, placed the following advertisement in the Philadelphia Aurora:
“The slope of the shore is so regular that persons may wade a great distance. It is the most delightful spot that citizens can go in the hot season.”
· This was the first beach advertisement in America and sparked the beginning of the American rush to the shore.
· Today, Cape May is no longer found on anyone’s list of great beach resorts. The problem is not that the resort is too old-fashioned, but that no beach remains on the cape due in part to beach management (coastal care.org, 2014)

Spectrum
· Hard engineering
· Controlled disruption of natural processes by using manmade structures: Sea walls (e.g. tetrapods), revetments (e.g. riprap / Rock armour), Groyne, Gabion (can be a seawall, revetment etc), offshore breakwater . . . 
· Soft engineering
· The use of ecological principles and practices to reduce erosion, save money, help stabilisation, and improve safety while enhancing habitats and aesthetics. Often cheaper and sustainable E.g. Vegetation, nourishment, cliff regrading, beach reshaping, managed retreat, coastal realignment . . . 
· But what about: Durability, Cost, Effectiveness
Hard
· Sea walls
· Provides excellent protection and safety BUT:
· Seawalls reflects wave energy, ultimately removing the beach and steepening the offshore profile. (The length of time required for this damage to occur is one to thirty years.) The steepened offshore profile increases the storm-wave energy striking the shoreline; this in turn increases erosion.
· Seawalls can increase the intensity of longshore currents, hastening removal of the beach
· Seawalls prevents the exchange of sand between dunes and beach. Thus, the beach cannot supply new sand to the dunes on the island, nor flatten as it tends to do during storms.
· Seawalls can concentrate wave and current energy at the ends of the wall, increasing erosion at these points.  
(Coastal care.org, 2022)
· Cost and environmental impact

· Revetments
· Sloping structures that absorb wave energy and minimise reflection
· Wood, concrete sand filled geotextiles, gabions etc. often used to reinforce seawalls that have lost their beach but unlike seawalls does not protect against flooding (Just erosion).  
· Poor for recreation and fishing industries because of the steep slope

· Groynes
· Hard Engineering Measures Groynes Built at right angles to the shore to prevent longshore drift . These structures absorb or reduce the energy of the waves and cause materials to be deposited on the side of the groyne facing the longshore drift.
· Permeable Or impermeable
· Submerged or non-submerged
· Many different shapes and orientations
· Accelerated erosion of downdrift side called Terminal Groyne Syndrome
· Aesthetics?
· Cost relatively cheap

· Offshore breakwater
· Submerged or non submerged 
· Floating or curved or straight.  
· How far offshore?
· Reasons for selecting a submerged/low breakwater
· The visual impact of a submerged/low structure is less damaging
· A submerged or low-crested structure is less expensive 
· The impact on the transport climate and on the deposition is smoother
· The overtopping water generates good water circulation behind the breakwater
· Submerged breakwaters are very similar to natural reefs. They attract fish and are therefore popular among fishermen
· Disadvantages of submerged/low crested breakwater
· A submerged structure can be dangerous for small craft navigation
· The overtopping water initiates local currents, which can be dangerous for swimmers
· A submerged or low-crested structure provides only partial attenuation of the wave action as well as partial shore protection and coast protection
· The design is very difficult and challenging because the proper function of a submerged or low-crested structure depends on both water-level and wave conditions as well as on the specific structure.  
(Coastal wiki.org, 2021)
· E.g. Sea Palling, Norfolk

· Materials
· Geotextiles
· Permeable fabric to protect since the 1950s.  Often behind seawalls

· Gabions
· Gabions are wire cages usually filled with crushed rocks , and then piled up along the shore to prevent or reduce coastal erosion by weakening wave energy. 
· Only short-term protection (about five to ten years). Wire cages need regular maintenance as they are easily corroded by sea water. 
· Aesthetics?
Soft

· Beach nourishment 
· Beach nourishment Refers to constant replenishment of large quantities of sand to the beach system. Beach is therefore extended seawards, leading to improvement of both beach quality and storm protection. Usually dredged (Various types of dredging) offshore and planted in required area.
· Needs to be carefully considered not to cause problems
· Short term mortality
· Burial
· Reduced light
· Toxicity
· Can cause erosion
· Increased development pressure because of cost and misguided sense of security
· High proportions of suspension in water column
 Firth et al. (2014) 

· Expensive and impractical to constantly transport large quantities of sand to fill up beach. Imported sand that can be continuously eroded and transported away could have serious consequences on wildlife living within coastal environment . 
· E.g. Coral reefs at Waikiki Beach of Hawaii are destroyed as imported sand gets washed out to sea and covers the corals. Corals are deprived of sunlight they need to survive 
· E.g. Singapore – Large scale land reclamation along coast has led to muddy and polluted water and has destroyed coral reefs.
· Often to ‘save’ £ dredging occurs in <40ft water which is generally fine sediment which is easily eroded and creates a steep beach profile e.g. Wrightsville , North Carolina in 1965

· Relocation of Property – 
· E.g. England – “Green Line” policy which discourages any building beyond a given line. Any properties built beyond the given line will not be defended or protected should they be threatened by coastal erosion. 
Opposition by people with considerable investments in coastal areas . This approach will be important in future coastal management due to rising sea level as a result of global warming. Ng et al (2019) 

· Ecosystem engineering
· Building with Nature (BwN)
· Much of present-day coastal infrastructure offers perspectives not only to protect the coast, but also to create suitable habitats for certain ecosystems. This can be beneficial, as natural ecosystems can contribute significantly to coastal protection and provide other services. Moreover, most ecosystems, as opposed to traditional hard structures, are able to adapt to (relative) sea-level rise
· Highlight these examples: Coral, mangrove, saltmarshes, seagrass and shellfish (Grech et al., 2015). E.g. Oysters can be used to protect other habitats such as intertidal flats, saltmarshes and submerged aquatic vegetation (van Wesenbeeck et al., 2011). E.g. Puerto Caucedo Dominican Republic.(Deltares, 2018)
· Ecosystem based coastal defence
· Temmerman et al (2013) Ecosystem-based coastal defence in the face of global change Nature 504
· Other
· Stabilising dunes 
· Artificial reefs weaken wave energy. Artificial reefs can be created along coast by placing environmentally friendly and durable materials such as steel or concrete on sea floor. These man-made reefs enhance fishing opportunities and serve as undersea barriers to reduce impact of wave energy e.g. tyres
· Emergency protection: Rock dumping, sand bags, other material e.g. tyres (Mangor, 2004)
· Tidal Lagoons?
· Building with nature’s toolbox (Ecoshape, 2014)
· Delfland example (Vriend et al, 2014, 2022)

Conclusion
· Sums up the principle points and highlights the dynamics and diachronic nature of coastal defence.
· Sea level issues
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	Q 4
	
	Marks

	
	Using examples assess the role of Function Analysis in Integrated Coastal Zone Management.	

Introduction
· Function and value of coastal locations
· In many coastal locations there is an emphasis on social value and development value
· Therefore recreational / industrial value is important and conservation is of limited significance (Micallef & Williams pers. comm. 2022)

Decision tool
Environmental goods and services uses Environmental Function Analysis
Planning and decision making tool

Functions
4 principal functions (de Groot, 1992, Micallef & Williams, 2019):
1. Production functions:  renewable and non-renewable resources
2. Carrier functions: space and substrate for human activities
3. Information functions: reflection, spiritual and cognitive benefits
4. Regulation functions:  capacity of ecosystems to regulate essential processes which = healthy environments (e.g. air, soil, water quality)

Human natural interaction (van der Meulen, 2019)
· Provision of goods and services
· Production of risks & hazards
· Production of neg- human impacts
· Development of human management of nature
· Hence the ability of a coastal ‘environment’ to provide services is a product of its characteristics.

Measurement
Research tried to ‘measure’ / scientifically evaluate these characteristics  (Cendrero & Fischer, 1997)include examples
4 stages
1. Definition of area/boundary
2. Identification of characteristics
3. Allocation of values
4. Comparison of ecological and economic/social value

Explanation and comment of the scoring /methodology
Methodology a modification of:
· Van der Maarel (1978, 1979)
· De Groot (1992, 2020) - Functions of Nature
· Cendrero and Fisher (1997) - Assessing Environmental Quality of Coastal Areas for Planning and management
· Van der Weide et al  (2020) – Assessing the value of coastal wetlands
· Micallef and Williams (2003)- Maltese bathing waters
· Phillips, M.R. (2021)- Coastal management tool

Highlight the use for SMP using examples from Phillips (see above) etc
· Conservation 
· Development
· Conflict
· Conclusions
· Function Analysis provides a useful tool to identify conflict and evaluate change
· Conservation and Development areas are clearly defined
· Areas of potential conflict can be identified with significance of appropriate indicators
· Shoreline Management Plans and Planning Legislation are seen as significant in controlling conflict
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