[bookmark: _GoBack]3.1.1.2  The Water Cycle: process driving change in global water stores


Concept Checker:
· Processes driving change in the magnitude of these stores over time and space, including flows and transfers: evaporation, condensation, cloud formation, causes of precipitation and cryospheric processes at hill slope, drainage basin and global scales with reference to varying timescales involved.


Key terms:
Climate change
Cloud formation
Precipitation 
Cryospheric processes










Water store residence times recap – use your pre-work.
Remember there are very different residence times depending on the store. The size of stores also varies greatly over time and space. For example, in the Arctic the annual cycle of freezing and melting of the sea ice affects different stores significantly.
Annotate the diagram to explain the differences in residence time of:
Soil water
Rivers
Glaciers
Deep groundwater
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Changes in the magnitude of water cycle stores.
[image: ]Study the main processes of global water transfer below:














1) Rank the processes from 1-10 in order of their importance in the global transfer of water.

2) Which are most and least important and why?


Magnitude of water cycle stores and climate change
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In the last Ice Age (18,000 years ago) approximately a third of the Earth was covered in glaciers and ice sheets, effectively water was locked in snow and ice. This meant less liquid water was reaching the oceans leading to a drop in sea level of around 100m!
What did this do to the magnitude of:
· Groundwater stores:


· Atmospheric stores:


· Lakes and rivers:

Some 3 million years ago, global temperatures were higher and ocean levels were about 50m higher than they are today.
What impact could modern-day global warming have on different water stores?





Cloud formation and the causes of precipitation (atmospheric processes).
Cloud formation and precipitation varies considerably globally, the driving force behind this is the atmospheric circulation model. It suggests 3 interconnected cells and identifies zones of rising and falling air.
At the equator high temps=high rates of evaporation leading to condensation forming banks of clouds and heavy rainfall in a low pressure zone called the ITCZ (Inter-Tropical Convergence Zone). Seasons make the zone move north and south.
In the mid latitudes cloud is formed by the convergence of warm tropical air meeting with Artic air, the boundary here is named the Polar front. This results in cloud and rain formation. This is driven by the jet stream so moves across the mid latitudes.
Annotate to explain why:
· The weather in the UK is so changeable.
· [image: Image result for atmospheric circulation model]The Amazon rainforest has high levels of precipitation.











Use the information on the slide to match up the statements:
	Rainfall patterns in different areas
	Reason

	Polar areas tend to be dry with minimal precipitation. 
	Clouds rise over mountains, cooling the air causing droplets to join and fall as precipitation. (relief precipitation) 


	Mountain ranges near water sources can receive high levels of precipitation.
	They are some distance from moisture sources. Many clouds lose moisture as they move towards the centre of continents.


	Large continental areas tend to be dry. 

	They receive sinking, dry air from high pressure systems.



	Desert areas have limited rainfall.
	Cold air cannot hold as much moisture as warm air so precipitation can’t occur so often. 



[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. 

1) Add the inputs, flows and outputs for the glacier store:
[image: Image result for ablation accumulation]







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






Use the information on the slide to help you decide which of these statements is correct. If you identify an incorrect statement repair it:
	Recent warming has reduced the accumulation of ice sheets and glaciers and increased ablation (output).


	Small volumes of summer meltwater and an increase in winter accumulation would lead to lower storage levels of global fresh water stores.


	Across the world, seasonal river levels could rise significantly due to a surplus of meltwater from individual mountain glaciers.


	If warming continues the Himalayan glaciers feeding many regional rivers could melt completely and lead to the loss of important water supplies.




	
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?
[image: ]Question practice:[image: ]






Review of learning
In pairs, use mini-whiteboards to help you discuss what you have learned about the following:
· How climate change can affect the magnitude of water stores.

· How cloud formation and precipitation rates vary in different regions of the globe.

· The effect of warming on the Greenland ice sheet.
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