
Glaciated Landscapes and Change
EQ1: How has climate change influenced the 
formation of glaciated landscapes over time?

1.Explain one approach to classifying ice 

masses (6 marks)

2.Examine the usefulness of evidence 

from relict glacial landscapes to the 

reconstruction of past ice extent and 

movement. (20 marks)
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EQ1: How has climate change influenced the formation of glaciated landscapes over time?
2A.1  The causes of longer and shorter climate change, which have led to icehouse-greenhouse chanes.

2A.1 a. A chronology of multiple glacial and interglacial periods 
caused by the Pleistocene climate change

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

Milankovitch cycles

Variations in solar output

Volcanic eruptions

c. The characteristics and causes of shorter term climate 
events

Loch Lomond Stadial

Little Ice Age



EQ1: How has climate change influenced the formation of glaciated landscapes over time?
2A.2 Present and Past Pleistocene distribution of ice cover 
2A.2b: The present day distribution of high latitude ice sheets and evidence for Pleistocene ice sheet extent
2A.2c: The present day distribution of high altitude glaciated upland landscapes and evidence of relict landscapes from the 
Pleistocene

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

Valley Glaciers

Ice fields

Polar vs temperate environments 

2A.2b High latitude 2A.2c High altitude 



EQ1: How has climate change influenced the formation of glaciated landscapes over time?
2A.3 Periglacial processes produce distinctive landscapes

a. Distribution of past and present periglacial landscapes which are underlain by 
continuous, discontinuous areas and sporadic permafront with a seasonally active 
layer. 

b. Periglacial processes:
Nivation

Frost Heave

Freeze-Thaw weathering 

Solifluction

High winds erosion

Meltwater erosion

c. The formation of often unique periglacial landforms contributes to towards the occurrence of distinctive periglacial landscapes

Periglacial landforms
Ice-wedges

Patterned ground

Pingos

Loess

Periglacial landscapes
Including Tundra environments of northern Russia and Canada 



Glacial Landscapes and Change
EQ2:  What processes operate 

within the glacier system

Key terms
Neve or firn Extrusion flow Equilibrium

point
Plucking

Fracture or 
traction

Dilation Benchmark 
glacier

Meltwater
erosion

Basal sliding Internal
deformation

Supraglacial Subglacial

Intergranular
flow

Laminar flow Glacial surge Englacial

Macro-scale Meso-scale Micro-scale Abrasion

1.Explain the role of pressure melting in glacial 

movement (6 marks)

2.Explain the causes and variations in glacier 

mass balance at annual and longer-term scales. 

(6 marks)

3. Explain why some glaciers move at a faster 

rate than others. (6 marks)



EQ2:  What processes operate within the glacier system
2A.4 Mass balance is important in understanding glacial dynamics and the operation of glaciers as systsems

a. Glacial mass balance system and the relationship between 
accumulation and ablation in the maintenance of the 
equilibrium. The importance of positive and negative 
feedback.

b. The process of accumulation (direct snowfall, sublimation, avalanches and wind deposition)

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. 



EQ2:  What processes operate within the glacier system
2A.5 Different processes explain glacial movement and variations in rates

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.

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 



EQ2:  What processes operate within the glacier system
2A.6 The glacier landform system

a. Glaciers alter landscapes by a number of processes 

Erosion

Entrainment

Transport

Deposition 

b. Glacial landforms develop at macro-, meso- and micro-
scales with distinctive morphologies in process environment 

Sub-glacial

Marginal

Proglacial

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. 



Glacial Landscapes and Change
EQ3:   How do glacial processes 
contribute to the formation of 

glacial landforms and landscapes?

1.Explain the formation of landforms by ice-sheet 

scouring. (6 marks)

2.Explain how glacial meltwater plays a significant 

role in contributing to glacial landscapes. (8 marks)

Key terms

Fluvio-glacial Hydrostatic 
pressure

Kame Varve

Proglacial Cavitation Esker Outwash plain

Moulin Kame Terrace Proglacial lake

Crevasse Overflow 
channels

Kettle holes



EQ3:   How do glacial processes contribute to the formation of glacial landforms and landscapes?
2A.7 Glacial erosion creates distinctive landforms and contributes to glaciated landscapes

a. Glacial, erosional 
processes

Abrasion

Quarrying

Plucking 

Crushing

Basal melting 

Subaerial freeze thaw

Mass movement 

b. The processes leading to the formation of landforms associated with 
cirque and valley glaciers 

c. The formation of landforms due to ice sheet 
scouring and the influence of differential geology 

Landform and 
diagram

Processes Examples

Cirque/corrie

Arete

Pyramidal 
peak

Glacial trough

Truncated 
spurs

Hanging valley

Ribbon lakes 

Landform and 
diagram

Processes Importance of 
geology

Roche 
moutonnees

Knock and 
lochan

Crag and tail 



EQ3:   How do glacial processes contribute to the formation of glacial landforms and landscapes?
2A.8 Glacial deposition creates distinctive landforms and contributes to glaciated landscapes

a. The formation of ice contact deposition features

Medial

Lateral

Recessional

Terminal moraine

Drumlins

b. The formation of lowland depositional features

Till plains

Lodgement

Ablation till

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



EQ3:   How do glacial processes contribute to the formation of glacial landforms and landscapes?
2A.0 Glacial meltwater plays a significant role in creating distinctive landforms and contributes to glaciated landscapes

a. The processes of water movement within glacial 
systems 

b. Glacial and fluvioglacial deposits have different 
characteristics

Stratification 

Sorting

Imbrication

Grading 

c. The formation of fluvio-glacial landforms; ice contact 
features (kames, eskers and kame terraces) and proglacial 
features (sandurs, pro-glacial lakes, meltwater channels and 
kettleholes)

Glacial system Processes

Supraglacial

Englacial

Sub-glacial 
flows



Glacial Landscapes and 
Change

EQ4: How are glaciated 
landscapes used and 

managed today
1. Explain the economic importance of glacial 

landscapes. (6 marks)
2. Evaluate the extent to which the actions of people 

are the main threat facing the survival of both active 
and relict glaciated and periglacial landscapes. 



EQ4: How are glaciated landscapes used and managed today
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

Spiritual and religious associations

Other

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 bio-diversity (tundra) and play an 
important role in the maintenance of natural 
systems 

Tundra characteristics

Links to water cycle

Links to carbon cycle 



EQ4: How are glaciated landscapes used and managed today
2A.11 There are threats facing fragile active and relict glaciated and 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 and urbanisation) 

b. Human activity can degrade the landscape and fragile ecology of glaciated landscapes

Soil erosion

Trampling

Landslides

Deforestation

c.  Global warming is having a major impact of glacial mass balances, which in turn risks 
disruption of the hydrological cycle (meltwater and river discharge, sediment yield and 
water quality). 



EQ4: How are glaciated landscapes used and managed today
2A.12 Threats to glaciated landscapes can be managed using a spectrum of approaches. 

a. Different stakeholders are involved in the managing of challenges posed by 
glaciated landscapes, using a spectrum of approaches from protection through to 
sustainable management and multiple economic use

b. Legislative frameworks are used to protect 
and conserve landscapes by conservation and 
management at a variety of scales.

Antarctic Treaty

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 

Stakeholder Specific details Type of approach

Conservationists

Local and regional 
government

NGOs

Global organisation 


