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answer all questions

answer all of section A (50%) and 
one essay style question from section B.  

Place examination paper in the answer book.

SUBMIT EXAMINATION ANSWERS TO TURNITIN VIA THE MODULE MOODLE PAGE AND EMAIL A COPY TO YOUR TUTOR



Equipment or materials required – None
Adnoddau neu ddefnyddiau sydd eu hangen - Dim





Section A

Please answer ALL of section A & B

Question 1

(a) Draw a diagram to show how salinity, sediment movement, energy source, depth and geomorphology are in transition between sea and land.    

Draw the diagram in the box (below).						     (5%)


	
	SEA
	COASTLINE
	LAND

	Salinity
	

	Sediment movement
	

	Energy source
(Tides, rivers, and waves)
	






	Depth
	

	Geomorphology
	



(b) Comment on what the diagram shows and how it helps us understand environmental management 									(5%)

Salinity – decreases as you go from sea to land. Coastline well become brackish as you enter estuary and as you go upriver it becomes progressives less saline until it becomes freshwater

Sediment movement – there is little sediment movement out at sea unless there are loscal disturbances. The coastline is subject to tidal currents which could be cross-shore (onto the shore), longshore (parallel to the shore), undertow (anywhere from surface to bed) and rip currents from the shore back out to sea.
 Waves can be destructive (plunging) or constructive (surging/spilling).  
Sediment moves towards the coastline along rivers, towards the estuary/mouth of the river.

Depth – Sea will be deep, unconfined, ocean bed.  Coastline reduce in depth as it leaves the continental shelf to the land, confined.  River is less deep again, confined, channelised.
Geomorphology – sea: ocean bed (plate), rugged and young, as the tectonic plates either increase or decrease in size. While the oceanic plate varies in thickness in tems of the earths crust, it can be relatively thin compared to the continental plates.

Coast line – this will have formed depending on uplift, sealevel and what processes have occurred over time i.e. erosion. This may be aeolian, hydraulic, abrasion, wave pounding.  The beaches will also depend on the types of erosion, e.g. sand on beaches are the result of glaciation, estuarine deposits will be the result of fluvial sedimentation.The confluence of coast and rivers may result in e.g. spits .

Land – this will depend on the process that have occurred over time e.g. the formation of the bedrock by vulcanicity forming e.g. igneous rock, or sedimentary action e.g periglacial, fluvial, sand dunes.  Any pressure or heat may cause metamorphic rock to be formed. Topography will depend on actions such as folding or river/glacial action. The process pedogenesis and succession will determine the soil structure and vegetation present.




.							
Question 2

Describe and explain 5 types of chemical weathering.				(10%)

Oxidation – combination of minerals and oxygen e.g. iron in earth turns it red
Carbonation- Water and carbon dioxide produce carbonic acid which weathers rock such as limestone e.d. Dan yr Ogof caves, karsts, limestone pavements
Hydration – absorption of water by substances e.g. gypsum
Acid rain – pollutants such as sulphur dioxide entering the atmosphere combining with rain to form mild sulphuric acid, responsible for weathering of e.g. statues and damaging rainforests
Hydrolysis – reaction between cations e.g. kaolinization

Question 3

Describe and comment on the reasons for slope failure.				(10%)

Slope failure occurs when land forms are weathered and the cohesive structure  degraded resulting in movement of the land. This can range from slow, flow, rapid and very rapid

Freeze-thaw – when water enters joints, spaces between particles or areas of e.g rock, this can cause wedging, pushing particles/pieces apart till they break away. Ultimately could result in rapid slope failure e.g. rock fall.

Climate – where land is subject to repeated wet and dry conditions cohesive bonds get broken and eventuall particles break apart. Could result in earthflow or if there is  high precipitation could have mudflow

Geomorphology – the type of rock/sediment bedding can determine the type and risk of failure e.g bedding of sand and clay could result in rotational slump. Harder, igneous rocks are more likely to be subject to rock fall.  Periglacial sediment might be inclined to solifluctionforming e.g. terracettes.

Gradient – steeper the gradient the more rapid and increased risk of failure e.g. creep will occur approx. 5 degrees

Vegetation – the presence of vegetation can deter or reduce the likelihood of slope failure by binding the ground and improving moisture retention preventing dramatic changes  e.g. deforestation can increase the possibility of slope failure. Trees can indicate where slope failure is occurring by their angle.

Anthropogenic – human activity e.g. inappropriate undercutting of slopes by building roads, dumping of waste with precaution e.g. Abefan


Question 4

(a) Draw the Schumn model of river hydrological features. Include Stream discharge, channel width, channel depth, mean velocity and gradient.	

Draw diagram in box provided.						 	(5%)
		

	Upland Zone 1
	Floodplain Zone 2
	Estuarine Zone 3
	Features

	

	Stream discharge

	

	Channel width

	

	Channel depth

	

	Mean velocity

	

	Gradient

	SOURCE
	
	MOUTH
	


		
(b) Describe and comment on what the diagram tells us about river features 	(5%) 


Rivers start in the uplands, flowing down a gradient, tend to be narrow, shallow channels in V shaped valleys, slow discharge but turbulent. The river bed tends to be rocky due to highland geomorphology. The gradient is concave and gradually decreases as it approaches the floodplain.
As rivers reach the floodplain they tend to widen and become deeper. There is a more laminar flow with fast running water at the middle/surface getting slower towards the river bed and edges where flow is helical. This acts on the river bed and banks causing erosion, deepening and widening of the river and formation of meanders. The river arries more sediment and when flooding occurs this is deposited on the floodplain .  The cross-section of the river results in greater volume and discharge of fast running water.
By the time the river reaches the coast it will be at it’s maximum discharge, width, depth and velocity, where the gradient will be negligible. Discharge will vary according to tide.

Question 5

(a) Describe and explain the formation of varves. 				(5%)	

Varves are a periglacial feature and are formed in glacial meltwater lakes by sedimentation which varies according tho the meltwater that is discharged into the lake and sediment that results which can vary through seasons and depending on climate.
















Sorry – couldn’t get drawing right – there will be a bed rock with unsorted till/boulder clay above it from when the glacier retreated. Varves of silt and clay sediment will alternate above it. The varves will consist of sorted particles according to size, larger sand/silt at the bottom and clay above. The thickness of the varves, and hence layer of sediment, will indicate the amount of discharge from the glacier meltwater during each season.

(b) Comments on ways varves can be used to support climate research 		(5%)					

The thickness of the varves will indicate the amount of meltwater which will indicate the climate at the time the varve was formed. This can be used to indicate changes in temperature over time and the response of the glacier.
Also there will be  records of e.g. pollen within the varves which could indicate what plants existed in the area at the time. The varves can be used to give a picture of conditions at the time and what can be predicted.

Section B


Question 1

“An understanding of physical processes is essential in all environmental management.”  
(Dude, 2021: 45).  Discuss.	(50%)


An understanding of the physical processes is essential to successful environmental management as in order to conserve or create the conditions you are aiming for it’s necessary to know what produced them in the first place. While a manager may know everything ther is to know about a species, unless the conditions of the habitat are suitable a species will not survive. 
We can use information from the past to predict the future (diachronic), to mitigate and adapt. Knowledge of the formation of the landscape we live in today through fossil records, ice cores, paleomagnetism, geomorphology, contributes to this.

Knowledge of the spheres i.e. biosphere (ecosystems/ecology), lithosphere (earth’s crust/geomorphology/soil), hydrosphere (oceans/ rivers/lakes/groundwater) and atmosphere (climate/atmosphere, currernts) are all involved in creating the environment and are interconnected, affecting each other creating specific conditions. Knowledge of the geology, which came about through plate tectonics, forming particular bedrock that goes on to form types of soils through weathering, and erosion, subsequent succession to result in the vegetation and consequent ecosystem, all contributes to our ability to determine how the environment will be managed. If the vegetation that a particular species feeds on cannot grow on a particular soil, altitude or climate, it is not going to be viable. For example, knowing that a river and its surrounding vegetation is fed from water that is slowly seepng through sandstone cliffs above it therefore managing the land above the cliffs is imperative.

For instance, a knowledge of the coastal processes forming sand dunes is necessary if the conservation of certain plants is required. This will instruct us how to ensure that the sand dunes are preserved. It will also be helpful in adapting to the issues of climate change and sea level rise, of human interest, as dunes are a first line coastal defence. Knowledge of the coastal processes can also help us implement e.g. beach nourishment. The Delft project used the longshore movement of sand to distribute sand rather than having to distribute it themselves along the shore. Also creating shallow areas of shore line by creating bars can reduce wave height as it reaches the shore and so reduce erosion.

It is important to appreciate the temporal aspect of processes, some of which occurred of thousands if not millions of years, and may not be able to be recreated within  a given timescale.

The environment is an open, dynamic system where forces can be constructive and destructive. Even though destructive, there are likely to be opportunities provided and the more harsh these environments, the more diverse the creatures/vegetation occupying them, and more vulnerable to change, such as alpine plants and those found in limestone pavements. Knowledge of these issues can help us to identify what areas need to be protected, possibly through implementation of legislation.

The environment is not static and understanding this can help us to know that management may involve knowing when to allow nature to take it’s own course e.g. at Aver Ivy salt marshes where a sea wall was not repaired and pasture land allowed to revert to salt marsh.

Also, connectivity, in that something that happens in one region e.g. a river drainage basin, will affect the environment at another point. This could be e.g. pollution or drainage.
 
Climate change, desertification, loss of biodiversity and pollution are the greatest environmental threats to humans at present. Understanding physical processes helps us to understand the causes of these issues and hopefulluy will enable us to come up with solutions. Understanding the process of soil formation, which involves all biospheres gives us the understanding of how agricultural processes are degrading it resulting in desertification such as the Dust bowl in the prairies in the 30s.
Adapting to the impact of climate change requires a knowledge of process for instance, knowing where to locate renewable energy technology, where to plant trees/vegetation and what type to plant depending on geomorphology and climate.

Mimicking natural processes can be used to restore ecosystems, e,g introduction of wolves in Yellowstone Park eventually led to beavers and better river management, and similarly utilising nature-based solutions can address environmental problems such as flodding by using SUDS or reforesting upland reaches.


Ecosystem services, seen to be ameans of addressing environmental issues, also requires knowledge of physical processes, particularly in conveying the value of these services to politicians and general public.


While knowledge of the processes is essential, other resources such as knowledge of geopolitics, legislation, sociology, and psychology is also important and necessary to educate and change behaviour.  To be able to identify when to get advice from specialists is also important.
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