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Topic 2: Landscape Systems, Processes and Change 

Option 2A: Glaciated Landscapes and Change 

Overview 

Ice sheets and glaciers operate within a landscape system as glacial processes of erosion, 

transport and deposition combine with meteorological and climatological processes and 

interact with geological and lithological processes to produce distinctive landscapes. The 

landscapes can be both present day and relict and can occur in both upland and lowland 

areas. These landscapes are being changed by both physical processes and human activities 

which pose unique threats due to the low level of resilience found in these areas. Study must 

include examples of landscapes from areas inside and outside the UK. 

Content 

Enquiry question 1: How has climate change influenced the formation of 

glaciated landscapes over time? 

Key idea Detailed content 

2A.1 The causes of 

longer and 

shorter climate 

change, which 

have led to 

icehouse- 

greenhouse 

changes. 

a. A chronology of multiple glacial and interglacial periods 

caused by Pleistocene climate change. 

b. The long-term factors leading to climate change: Milankovitch 

cycles as the primary driver and the shorter-term role of 

variations in solar output (1), and volcanic eruptions. 

c. The characteristics and causes of shorter-term climate 

events: Loch Lomond Stadial (Pleistocene) and the Little Ice 

Age (Holocene). 

2A.2 Present and 

past 

Pleistocene 

distribution of 

ice cover. 

a. The definition and importance of the cryosphere and its role 

in global systems and classification of ice masses by scale and 

location (ice sheets, ice caps, cirque and valley glaciers, and 

ice fields) and polar and temperate environments. 

b. The present-day distribution of high latitude ice sheets and 

evidence for Pleistocene ice sheet extent. 

c. The present-day distribution of high altitude glaciated upland 

landscapes and evidence of relict landscapes from the 

Pleistocene. (2) 

2A.3 Periglacial 

processes 

produce 

distinctive 

landscapes. 

a. Distribution of past and present periglacial landscapes which 

are underlain by continuous, discontinuous areas and 

sporadic permafrost with a seasonally active layer. 

b. Periglacial processes include nivation, frost heave, freeze-

thaw weathering and solifluction as well as high winds and 

meltwater erosion. 

c. The formation of often unique periglacial landforms (ice 

wedges, patterned ground, pingos, loess) contributes towards 

the occurrence of distinctive periglacial landscapes (  Tundra 

environments of northern Russia and northern Canada). 
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Enquiry question 2: What processes operate within glacier systems? 

Key idea Detailed content 

2A.4 Mass balance 

is important in 

understanding 

glacial 

dynamics and 

the operation 

of glaciers as 

systems. 

a. Glacial mass balance system and the relationship between 

accumulation and ablation in the maintenance of equilibrium. 

(3) The importance of positive and negative feedback. 

b. The process of accumulation (direct snowfall, sublimation, 

avalanches and wind deposition) and the process of ablation 

(melting, calving, evaporation and avalanches). 

c. The reasons for the variations in the rates of accumulation 

and ablation, and the impact these variations have on the 

mass balance over different timescales. 

2A.5  Different 

processes 

explain glacial 

movement and 

variations in 

rates. 

a. Polar and temperate glaciers have different rates of 

movement. 

b. There are different processes that are important in the 

movement of glaciers (basal slip, regelation creep, internal 

deformation). 

c. A number of factors control the rate of movement (altitude, 

slope, lithology, size and variations in mass balance) with 

both positive and negative feedback in the system. (4) 

2A.6  The glacier 

landform 

system. 

a. Glaciers alter landscapes by a number of processes: details of 

erosion, entrainment, transport and deposition. 

b. Glacial landforms develop at macro-, meso- and micro-scales 

with distinctive morphologies in process environments, such 

as sub-glacial, marginal, proglacial and periglacial. 

c. These landforms create a number of distinctive landscapes in 

upland and lowland areas that can be used to study the 

extent of ice cover. 

 



 

Pearson Edexcel Level 3 Advanced GCE in Geography – Specification  

– Issue 1 – February 2016 © Pearson Education Limited 2016 
16 

 

Enquiry question 3: How do glacial processes contribute to the formation 

of glacial landforms and landscapes? 

Key idea Detailed content 

2A.7 Glacial erosion 

creates 

distinctive 

landforms and 

contributes to 

glaciated 

landscapes. 

a. Glacial, erosional processes (abrasion, quarrying, plucking, 

crushing and basal melting, combined with subaerial freeze 

thaw and mass movement). 

b. The processes leading to the formation of landforms 

associated with cirque and valley glaciers (cirques/corries (5), 

arêtes, pyramidal peaks, glacial troughs, truncated spurs and 

hanging valleys and ribbon lakes). 

c. The formation of landforms due to ice sheet scouring (roches 

moutonnées, knock and lochan, crag and tail) and the 

influence of differential geology. 

2A.8 Glacial 

deposition 

creates 

distinctive 

landforms and 

contributes to 

glaciated 

landscapes. 

a. The formation of ice contact depositional features (medial, 

lateral, recessional and terminal moraines and drumlins). 

b. The formation of lowland depositional features (till plains, 

lodgement and ablation till). (6) 

c. The assemblage of landforms can be used to reconstruct 

former ice extent and movement and for provenance 

(erratics, moraines, crag and tail, drumlin orientation). (7) 

2A.9 Glacial 

meltwater 

plays a 

significant role 

in creating 

distinctive 

landforms and 

contributes to 

glaciated 

landscapes. 

a. The processes of water movement within the glacial system 

(supraglacial, englacial and sub-glacial flows). 

b. Glacial and fluvioglacial deposits have different characteristics 

(stratification, sorting, imbrication and grading). (8) 

c. The formation of fluvio-glacial landforms; ice contact features 

(kames and eskers and kame terraces) and proglacial 

features (sandurs, pro-glacial lakes, meltwater channels, and 

kettleholes). 
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Enquiry question 4: How are glaciated landscapes used and managed 

today? 

Key idea Detailed content 

2A.10 Glacial and 

periglacial 

landscapes 

have intrinsic 

cultural, 

economic and 

environmental 

value. 

a. Relict and active glaciated landscapes have environmental 

and cultural value (polar scientific research, wilderness 

recreation, and spiritual and religious associations).  

(A: attitudes range from exploitation to preservation) 

b. Glaciated landscapes are important economically (farming, 

mining, hydroelectric power, tourism, forestry) to include a 

study of contrasting environments around the world. 

c. Glaciated and periglacial landscapes have a unique 

biodiversity (tundra) and play an important role in the 

maintenance of natural systems (water and carbon cycles). 

2A.11 There are 

threats facing 

fragile active 

and relict 

glaciated 

upland 

landscapes. 

a. Glaciated landscapes face varying degrees of threat from both 

natural hazards (avalanches and glacial outburst floods) and 

human activities (leisure and tourism, reservoir construction, 

urbanisation).  

b. Human activity can degrade the landscape and fragile ecology 

of glaciated landscapes (soil erosion, trampling, landslides, 

deforestation). (A: direct actions by players reduce 

resilience) 

c. Global warming is having a major impact on glacial mass 

balances, which in turn risks disruption of the hydrological 

cycle (meltwater and river discharge, sediment yield, water 

quality). (9) (A: indirect actions by players alter natural 

systems) 

2A.12 Threats to 

glaciated 

landscapes can 

be managed 

using a 

spectrum of 

approaches. 

a. Different stakeholders (conservationists, local and regional 

government, global organisations, NGOs) are involved in 

managing the challenges posed by glaciated landscapes, 

using a spectrum of approaches from protection through to 

sustainable management and multiple economic use.  

(A: actions range from exploitation to preservation) 

b. Legislative frameworks are used to protect and conserve 

landscapes by conservation and management at a variety of 

scales (  Antarctic Treaty and Alpine Convention). 

c. Climate warming is a context risk, meaning that successful 

management of these unique and fragile landscapes is 

increasingly challenging, with a need for coordinated 

approaches at global, national and local scale. (F: this risk is 

creating an uncertain future and needs mitigation and 

adaptation) 
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Guidance for integrating geographical skills for Topic 2 Option 2A 

Study must emphasise the use of quantitative geographical skills, including developing 

observation skills, measurement and geo-spatial mapping skills, together with data 

manipulation and statistical skills applied for field measurement. Qualitative approaches may 

be used if appropriate. The following guidance on integrating skills gives suggestions for 

opportunities to meet these requirements. These skills are not exclusive to the topic areas 

under which they appear; students will need to be able to apply these skills across any 

suitable topic area throughout their course of study. The full range of skills is outlined in the 

geographical skills appendix (Appendix 1). 

(1) Graphical analysis of reconstructed climate versus landform evidence for past 

glacial/interglacial periods. 

(2) Comparison of past and present distribution of glaciated landscapes using global and 

regional maps. 

(3) Use of numerical data to calculate simple mass balance and equilibrium line position; 

use of GIS to identify main features of glacier types and assess glacier health. 

(4) Use of measures of central tendency to compare rates of glacier movement. 

(5) Cirque orientation analysis using large-scale maps (OS maps); calculating Spearman’s 

rank correlations of height of basin, size of basin and orientation and commenting on 

the significance of the correlation. 

(6) Till fabric analysis using rose diagrams. 

(7) Use of British Geological Society (BGS) glacial drift maps, Ordnance Survey (OS) maps, 

GIS and fieldwork results to reconstruct past ice extent and ice flow direction. 

(8) Use of student t-test to analyse changes in sediment size and shape in outwash plains; 

central tendency analysis of both glacial and fluvioglacial deposits (comparison of size, 

shape and degree of sorting of clasts). 

(9) Numerical analysis of mean rates of glacial recession in different global regions. 

(10) Drumlin morphometry and orientation survey to measure correlation of height, length 

and elongation ratio. Statistical comparison of two data sets from contrasting locations.  

 

NB Geographical skills should use data and images from areas inside and outside the UK. 

 


