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Hydrological Systems 
 
1 (a) What is meant by the term ‘infiltration’? [2 marks] 
 

• Infiltration is the downward movement of water from the surface (1) into the 
soil/ground store (1). If rock is identified as the destination, it must be made 
clear that the rock is at surface. 

 
(b) State and explain two ways in which rock types affect the movement  

of water in a drainage basin. [6 marks] 
 

Indicative content:   
• Impermeable, permeable, porosity, will lead to differences in the amount of 

water that can pass through the rock or be absorbed by it. 
• Increased amount of surface runoff in an impermeable rock type (eg granite, 

clay). 
• Through flow, infiltration and percolation will be relatively insignificant 

hydrological processes in some rock types. 
• There will be much reduced surface runoff in other rock types (eg limestone 

and chalk) and as such the dominant processes will be infiltration, percolation, 
through flow and groundwater flow. 

• Reference to rates is also acceptable under movement 
• The difference between porosity and permeability. 
 
Level 2 (5-6 marks): candidates state and explain two ways in which rock types 
affect water movement. At the top of this level there will be accurate geographical 
terminology. 
 
Level 1 (0-4 marks): candidates state one or two ways in which rock types affect 
water movement. Only one factor explained very well will reach the top of this level, 
as will two factors with more limited development or explanation. Geographical 
language is used less accurately. 

 
(c) Describe and explain how a high drainage density might affect the shape  
 of a river’s hydrograph. [6 marks] 

 
Indicative content:  
• High drainage density will shorten the lag time within a drainage basin,  

because there is a shorter distance for the water to travel before reaching a 
channel and therefore contributing to the discharge of a river. 

• There will also be a higher peak discharge as there is less time for 
evapotranspiration, less time for infiltration and so more water reaches the 
channel. Once the water is in the river it moves relatively fast to the gauging 
station. 

• Reference to steepness of rising and falling limbs and flashiness of discharge 
is worthy of credit under description. 

• Effects indicated on diagrams should be credited. 
 

Level 2 (5-6 marks): candidates explain clearly how high drainage density affects 
the shape of the hydrograph by referring to peak and lag. Understanding is clear and 
there is accurate use of geographical terminology. 
 
Level 1 (0-4 marks): candidates describe how high drainage density affects aspects 
of the hydrograph. Good use of geographical terminology will characterise the top of 
this level.  
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(d) Study Fig. 1 which shows the movements of water in a remote rural area and a 
suburban area of similar size. 

 
• Using Fig. 1, describe and explain ways in which the flows of water may 

differ between the two areas. 
 

Indicative content: 
• In urban areas flows include increased surface runoff, increased channelised 

flows, decreased infiltration and throughflow, pipeflow, leafdrip and stemflow 
• In rural areas flows include greater infiltration, throughflow, and groundwater 

flow. 
• Reasons relate to the nature of the surfaces involved. More impermeable 

surfaces in urban areas allow less infiltration and so less movement through 
soil and a reduced soil store. 

• Reasons also relate to more vegetation (trees and grass) in the rural area 
leading to greater interception, because there is more of a canopy. This will 
increase the amount of evapotranspiration and throughfall and leafdrip. 

• Some may pick out differences in relief and/or gradient shown. 
• Reference to figure should be expected; eg mentions of trees/vegetation, 

drains, buildings, impermeable surface. 
 

Level 3 (8-10 marks): Differences are clearly stated. At the top of this level a 
minimum of two flows will be clearly described, explained and their differences made 
clear. There is clear use of the figure. Accurate use of geographical terminology. 
 
Level 2 (5-7 marks): candidates describe and explain two or more of the flows, with 
rural and urban areas considered separately. Only one flow described and explained 
and the difference made clear can reach the top of this level. There is reasonable 
detail and reasonable use of geographical terminology. Maximum of 5 marks if there 
is no use of the figure. 
 
Level 1 (0-4 marks): candidates describe one or more flows, but differences are not 
considered. Candidates might only consider either rural or urban at the bottom of this 
level. Answers might not refer directly to the figure. Responses are lacking in detail 
and geographical terminology is used inaccurately. 
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Ecosystems 
 
2 (a) Study Fig. 2 which shows the nutrient cycle of a broadleaved deciduous 

woodland. 
 

(i) What is meant by the term ‘gross primary productivity’? [2 marks] 
 

• The amount of plant tissue/biomass/energy created (1), with 
development through reference to one of photosynthesis, respiration, 
total or units (1). 

 
(ii) Name one store and one flow.  [2 marks] 

 
Store: biomass, soil, litter 
Flow: uptake, leaf fall/fall out/death, decomposition/decay, leaching, 

weathering, precipitation, run-off, migrating animals, photosynthesis 
 

(iii) Describe and explain the nutrient cycling shown in Fig. 2. [4 marks] 
 

Indicative content:  
• Descriptions might identify the three main stores of nutrients: biomass, 

litter/DOM and soil, or some of the flows. Reference to the size of stores 
and flows might be expected. 

• Explanations might refer to: 
-  litter being decomposed by primary decomposers such as bacteria and 
earthworms, which forms food for secondary decomposers. 

 -  nutrients being immobilised in the biomass over the long term. 
 

Level 2 (3-4 marks): candidates describe and explain nutrient cycling. A 
detailed description without explanation will be bottom of this level, but be 
characterised by accurate use of geographical terminology. 

 
Level 1 (0-2 marks): candidates describe the nutrient cycle shown, without 
explanation. Terminology generally will be imprecise. Descriptive answers with 
no use of geographical terminology in the lower half of this level. 
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(iv) Describe and explain two ways in which human activity might modify  
the nutrient cycle as shown in Fig. 2. [6 marks]
  
Indicative content:  
• Accept any reasonable human activities. 
• Both stores and flows can both be altered: 

- the source of nutrients can be removed from the nutrient cycle by 
deforestation leading to leaching due to excessive rainfall and increased 
surface runoff and washing, both leading to nutrients being washed from 
the litter store. 
- stores can be modified (eg planting, fires, clearance etc.) 
- flows can be speeded up (eg coppicing) or interrupted. 

 
Level 2 (5-6 marks): candidates describe and explain how two human 
activities modify the nutrient cycle shown. There is a clear sense of 
understanding and confident use of geographical terminology. 
 
Level 1 (0-4 marks): candidates describe and explain how one human activity 
modifies the nutrient cycle shown or describe how two human activities modify 
the nutrient cycle shown. The sense of understanding is not convincing and the 
use of geographical terminology is less accurate. 

 
(b) For a named and located sand dune ecosystem describe and explain how 

physical factors affect the plant succession. [10 marks] 
 

Indicative content:  
• Physical factors include, exposure to wind, dune instability, levels of salinity, 

changing soil conditions, changing water conditions, rabbits and grazing by 
wild animals 

• Succession includes the change in plants from pioneer species to the climax 
vegetation, with an emphasis on change 

• Explanations may relate to: 
 - plant adaptations to the harsh conditions near the coast, including salt 
 tolerance (halophytic) and drought resistance (xerophytic). 
 - increasing soil acidity with distance inland 
 - changes in soil moisture (including dune slacks) 
 - time for development. 
 
1 mark is reserved for a correctly named and located sand dune ecosystem. 

 
 Level 3 (8-10 marks): candidates describe, explain and make clear how physical 

factors affect plant succession. More than one physical factor is described and 
explained. Geographical terminology is used accurately and effectively.  
 
Level 2 (5-7 marks): candidates describe and explain at least one physical factor 
and its affects on plant succession, or makes clear detailed links between physical 
factors and succession. To reach the top of this level, the link with successional 
stages must be clear. Reasonable use of geographical terminology. 
 
Level 1 (0-4 marks): candidates describe physical environment or plant succession 
but there is no link between the two. Inaccurate use of geographical terminology.  
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