Conceptual Understanding: Cycles and Flows
“Concepts are the things that Geographers use to help them think about the world and communicate their ideas.” Margaret Roberts.
Why take a conceptual approach to fieldwork?
A fieldwork task can be very simple. The student is given a set of instructions. They collect data and draw the graphs. However, this does not help them to gain a better understanding of the geography. Nor does it allow them to apply what they have learned to a new situation – something they need to do if they are to demonstrate progress. 
A quality fieldwork enquiry will allow the learner to explore patterns and trends in data – applying their understanding of broad geographical concepts to try to make sense of what they have seen. The process should enable them to can pull together (or synthesise) this new information in order to reach overall conclusions. In doing this, their understanding of the geographical concept that underpins the investigation is enriched.
WJEC Eduqas takes a conceptual approach to fieldwork. Rather than setting closed tasks, we urge teachers to involve their students in the whole enquiry process. This means deciding on a suitable context for your fieldwork (e.g. urban or coastal) and then engaging students with the concept from an early stage so that they can see the purpose of their fieldwork enquiry. 

Understanding the concept 
Cycles and Flows 	Cycles and flows are two related concepts that help us identify movements, linkages and change in a variety of geographical contexts. Contexts can be physical or human. Flows can be of people, money, goods, digital data, water, nutrients, carbon etc. Studying these flows and cycles gives information about the wider geographical systems shaping our world. Well used contexts in GCSE geography include the water cycle, nutrient cycle and carbon cycle. For example, in the water cycle, water is identified as being stored in the atmosphere, or in surface stores, vegetation, soil and groundwater. Water flows, or is transferred, between these stores by evaporation, precipitation, drip flow, surface runoff and throughflow. This overall pattern can be regarded as a closed system or cycle. 
Open systems have inputs and outputs of the things that flow through them. A retail environment could be considered to be an open system – with flows of goods, money, traffic and shoppers flowing in and out of them. Any place can be thought of as a system, located within a region and then globally connected system with flows of people, money and goods.
Feedback in a system occurs when different flows affect each other. Positive feedback increases the flow and negative feedback reduces it. 


What aspects of this concept could be assessed in GCSE fieldwork?
Fieldwork should be designed so that students can analyse data and reach overall conclusions that can be applied to their wider understanding of the concept of cycles and flows. For example, fieldwork could be designed to identify patterns of movement (in either a human or physical context) and the reasons for, or effects of, these movements:
· migration survey which focuses on push-pull factors and their impacts in either an urban or rural locations
· diurnal flows within urban environments and the effects for example, on transport systems
· study of commuter flows between an urban and neighbouring rural location
· comparing river flows in contrasting river stages and/or over time
· identifying seasonal changes in a local ecosystem.

Broadly speaking, these Fieldwork Enquiries fall into one of three categories, as suggested below:
1. How and why the stores and flows within a system are related to one another. For example: 
· In a river system, how discharge is related to precipitation.
· In two contrasting river systems, how geology or soils affect infiltration or discharge.

2. How flows change over time. For example,
· In a retail environment, how pedestrian flows change throughout the day or during the week and how this impacts on the retail environment.
· In a river environment, how infiltration rates and /or discharge respond to changes in rainfall.
3. How human activities modify cycles or flows. For example,
· In a retail environment, how changes to traffic, such as pedestrianisation schemes or creation of one way systems, have affected retail patterns.
· In a sand dune ecosystem, how trampling has affected the cycle of succession.
· In a rural honeypot, how trampling has affected infiltration rates. 
4. How people manage systems to try to control outputs. For example:
· In a river system, how flooding (flows of flood water) can be controlled
· In a coastal system, how groynes or artificial reefs can alter flows of longshore drift.
· In an urban system, how traffic flows can be managed to make flows safer. For example, deciding on a new cycle path.



Examples of methodological approaches to this concept:
Use of Transects
Transects could be used to study the flows occurring across a feature or place, for example the flow across a meander bend in a river. This links to the patterns of movement of water within the wider system of the river and how meanders erode and deposit material within the drainage basin. Similarly, transects could be used to investigate wind speeds at dune crests, and at windward and leeward slopes across a sand dune ecosystem.
Change Over Time
Studying flows relating to a passing depression, might involve taking measurements of the temperature, cloud cover, rainfall and wind speed at a certain location as the depression passes. This might link to patterns of rainfall within a season or yearly cycle for one location, giving options to consider how climate effects human activity.
Qualitative Surveys
Qualitative questionaries’ might be used to see how the flow of information or representation changes after a major event, such as a flood. This pattern of movement of information over time might provide reasons for peoples’ longer term perceptions of real or perceived risks from single events and their subsequent behaviours.
Geographical Flows
Flows are usually measured by selecting an area or a point and measuring the geographical aspect passing the area or point. An example would be the measurement of discharge of a stream, perhaps taken at various times of the year or before and after a rainfall event. Within a human context, the number of pedestrians could be recorded at various points at the same time across a shopping area. The results could be used to create an isopleth map. Alternatively, the movement of shoppers, or commuter traffic, could be measured at different times of day to determine the temporal patterns created by their movement throughout the day.




Context specific examples
1 Rivers: comparing flows in contrasting river stages
Measuring the discharge in contrasting river stages would provide a pattern of the movement of water through the river channel. This could be done through-out the year, around one rainfall event or on one day over the course of the river.  Considering other aspects of the river that would impact on the flow might be:
· Human influences: For example, management infrastructure, sewage outfalls, abstraction of drinking water.
· Land use: This might impact on the flows over the year as discharge through one rainfall event may be affected by ploughing or vegetation over, which will affect the runoff rate.
· Rock type and structures: Permeable rocks and impermeable rocks will influence the surface runoff in different ways.
· Tributaries: The increase in discharge when a tributary meets the main river will depend on the size of the tributary. Is the discharge of the main channel a direct sum of the tributaries entering above the confluence? 

Types of primary data students might collect:
Primary data:  
· Channel measurements e.g. velocity, depth, wetted perimeter, gradient etc. A downstream systematic transect could be used to determine the study sites along the river, perhaps every 100m.
· Bed load measurements e.g. shape and size.
· Field sketches and photos that can be labelled and annotated e.g. sketches of the river channel at different locations along the long profile.
· Bank full measurements, e.g. bankfull width and depth.
· Valley profiles
· sketches and photo annotation are qualitative methods that could be used.
· Mapping of the river channel.
· Measurements of the channel’s cross section and form e.g. height and length of river cliffs, gradients of slip-off slopes. These could be measured through-out the year or compared with past data to consider how the river system has changed over time.

If the river is located close to residential housing or businesses, qualitative methods such as questionnaires could be used to determine people’s perceptions about the disruption to their lives from potential flooding and/or management of the flooding.

Secondary data  
•	Annotation of large scale sections of relevant OS maps.
•	Use of geology maps.
•	Data from the same site collected in a previous year.
•	Drawing long profiles from map data.
Weather data: http://www.wunderground.com/wundermap/ Past weather data from a range of stations using Google Maps



2 Ecosystem: Identifying changes within a sand dune system
A sand dune ecosystem could be considered to be an example of an open system in the physical environment. It receives inputs of water (rainfall) and sand (blown from the beach). But a sand dune also contains closed cycles – nutrients, for example, are cycled through the ecosystem. An enquiry which focuses on identifying patterns of zonation within the sand dune could, for example, include some questions about patterns of wind direction and strength and some questions about stores and flows of sand. It might also include some enquiry questions about water or nutrient cycles – identifying stores and flows within these closed systems.
How vegetation varies and sand movement varies through-out a dune system could be investigated, using a transect from the sea inland. Areas within the dune system could also be compared or surveyed over time e.g. blow outs.
As well as measurements of the vegetation and dune profiles as common in a standard dune survey, measurements of surface and air blown sand can be made, to investigate the flow of sand through-out the system. To provide some estimation of the movement of sand students can place sticky tape on a ranging pole and expose to the wind for say 2 minutes to collect a sample of sand. This can be done at various points along a transect through the dune system. Tape can be placed from the ground level to say 2 meters’ height. Students can use a microscope to determine the size of the particles. Density can be estimated by dividing the tape into 10 equal sections and subjectively ranking.   At the same point on the transect wind speed measurements can be taken. To estimate the nature of the sand particles on the beach surface, samples can be collected using a small tube to then calculate the density and a microscope to measure the average size of the grains. Using this data comparison between different areas of the dune system can be made and the flows between them.
Other primary data that might aid the investigation:
Dune profiles using tapes, ranging poles and clinometers. E.g. a transect from the embryo dunes to fixed dunes or woodland, depending on accessibility and the precise nature of the chosen location.
Sampling of vegetation cover using quadrats to identify percentage cover (or the inverse, % bare earth), and the presence of specific species, or total number of species. Sampling could be systematic at equal distances from the beginning of the transect, or stratified, e.g. in each dune slack, or on each ridge or slope to allow coverage of different environments and microclimates. At each sampling point the following could also be measured: soil depth, soil colour, (an indication of organic matter), vegetation height, soil pH, wind speed, and temperature. Soil samples could be collected to be analysed later to calculate the moisture/ salt content. The use of sieves to see if shell content of the sand changes inland.
Photographic evidence or field sketches that can be annotated to show changes along a transect in vegetation type, evidence of erosion from wind (blowouts for example) or human activity and management techniques.
Secondary data might include:
· Use of aerial photos or Google Earth which can also be annotated for the purpose of the study.
· Prevailing wind directions from the archived Met Office data
· Use of old maps/photographs to compare past and present location of sand dunes and the nature of human activity, e.g. car parking is no longer allowed within the dunes.
· O.S. maps – current and historical
· Websites such as Where’s the Path? http://wtp2.appspot.com/wheresthepath.htm
The site shows an OS extract alongside an aerial photo of your search area. There is a daily limit on map downloads on this website, and later in the day a 1940’s version of the required area often appears. This could be a useful comparative tool if the nature of change is an element of the enquiry.

3 Urban cycle routes: using fieldwork as an opportunity for decision making

Fieldwork is often designed to test a hypothesis or investigate an over-arching enquiry question. However, fieldwork can also be designed to encourage decision making. In these cases, primary evidence is collected and analyses in order to support and justify a judgement or decision. In an urban context, this form of decision making fieldwork could be used in a variety of ways to help enrich students’ understanding of cycles and flows of people and traffic in the urban system. For example:
· Of three selected routes, which is the best new cycle route to school?
· Of three potential sites, which would be the best for a new park and ride scheme?
· Should street x be pedestrianised? What would be the advantages and disadvantages?
[bookmark: _GoBack]Please see the separate document, on the WJEC website, initially written by SUSTRANS, which provides ideas about how data could be collected to decide on the best route for a new cycle route to school.
