Booklet 2 Water
3.1.1.2  The Water Cycle: process driving change in global water stores


Concept Checker:
To understand that on Earth water exists in 3 forms:- Solid ice, liquid water and gaseous water vapour
To understand the idea of latent heat and energy in the context of evaporation and condensation and how they relate to major atmospheric processes like cloud formation and precipitation
To understand the nature of the dynamic equilibrium between oceanic water, cryospheric water, terrestrial water and atmospheric water


Key terms:
Climate change
Cloud formation
Precipitation 
Cryospheric processes











Water can exist on Earth in three forms: liquid water, solid ice and gaseous water vapour. 
Make a copy of the phases of water and the phases changes diagram on the PPT and add the following labels to show the different movements of water between the states and whether they require an increase or decrease in temperature to occur. Evaporation			Melting (ablation)
Condensation			Freezing
Sublimation			Deposition







                                


                  Use the information p9 Hodder to answer the following:-
What is the process of evaporation and what does it depend on? 



What is condensation and when does it occur? 



What do water molecules require to condense on? 



What is sublimination, why does it occur and what does it form?



What are the two occasions in which condensation takes place?



What is the relationship between latent heat and the processes of evaporation and condensation? 



    [image: Schematic of the global hydrologic cycle. The reservoirs ...]



[image: Simple Water Cycle Drawing at PaintingValley.com | Explore ...]

Rank the stores of water in the diagram above (quote figures)




Rank the flows/exchanges of water in the diagram above (quote figures)



Analyse the data – remember to use data manipulation
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[image: Image result for cryospheric processes]Cryospheric processes
Other than the oceans the largest stores of water are in ice – 95% of which is locked in ice sheets in Greenland and Antarctica. They seem stable but if you apply a timescale to them they are far from it.
Compressed snow forms these glaciers and ice sheets over long periods of time, forming layers of glacial ice. Some of the ice drilled is over 400, 000 years old!

Potential impacts of continued global warming of climate:
On a shorter timescale, snow accumulated in winter adds to the mass of a glacier or ice sheet but in the summer melting occurs or ice calves. In recent years warming and excessive melting is causing glaciers to shrink and retreat around the world.
The melting of freshwater ice has a huge impact on sea levels – complete melting of the polar ice sheets would result in a 60m sea level rise, adding to the ocean store. 

[image: Image result for ablation accumulation]







1. Suggest how the glacier store may change in magnitude over time if current warming trends continue.

Case study: Greenland ice sheet
Watch this video clip and answer the questions below. https://www.youtube.com/watch?v=UKKYt6fWob8 
1) What percentage of Greenland is ice and how thick is the ice sheet?

2) What has happened to the amount of water on the ice sheet and where does it go?


3) How do the lakes on the surface of the ice sheet contribute to further melting?

4) What affect is the meltwater having on Greenland’s glaciers?

5) How far did the Helheim glacier retreat in a single year?

6) What impact will continued warming and melting have globally?
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[image: ]
Read the information above and answer the questions below:
1) How has the melting pattern of the Greenland ice sheet and glaciers changed in recent years?

2) What affect does this have on the albedo of the ice sheet?


3) In what way does this demonstrate a positive feedback loop?


4) How have winter snow accumulations changed and how does this link with melting and the albedo?



5) Produce a mind-map of the potential global consequences of continued and increased melting.
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Q3 Place a + (increase) or -- (decrease) in the pairs of stores under the following change conditions
Water store Change + / --
A A glacial advance (ice maximum) Cryosphere
Hydrosphere
B Global warming Atmosphere
Cryosphere
C An interglacial (warm phase between ice advances) Pedosphere
Lithosphere
D A prolonged drought Hydrosphere
Atmosphere
E Human water abstraction for irrigation from bore wells Lithosphere
Atmosphere
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Section A Water and carbon cycles

Set 1

Question 1 Flow
Explain the concept of flow’ as it applies to a drainage basin.
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(Mark scheme and example answers on page 79)

Question 2 Groundwater

ing Figure 1 (sce page 6) and your own knowledge, outline how climate ch:
affect the levels of groundwater in the UK. RREERg 4
m
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Q4 Given that global warming is occurring, what are the likely changes in the
following water stores, why and with what consequences?
Cryosphere Hydrosphere

Atmosphere Lithosphere

Classify these elements in a drainage basin system as ‘input’, ‘store’, ‘flow/transfer’
or ‘output’. Some are independent of the system and are ‘controls’. Identify those
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