Yr12 Bridging Work – Water and Carbon Cycles	
A Tale of Two Extremes: The Water and Carbon Cycles in The Amazon and Antarctica
Project Overview
The water and carbon cycles are not static; they are dynamic, interconnected global systems driven by solar energy and look radically different depending on where you are on Earth.
In this project, you will investigate how these cycles operate in two of the most extreme and vital biomes on the planet: The Amazon Rainforest (a tropical hot-house) and Antarctica (a polar cold-house). This will introduce you to core concepts in Section A (Water and Carbon Cycles) of your AQA A-Level course.

Task 1: The Glossary
Before diving into the case studies, you need to speak the language of a physical geographer. Research and define the following key AQA terms.
· Systems Theory: Open system and Closed system.
· Water Cycle: Interception, Evapotranspiration, Cryospheric storage, Water table.
· Carbon Cycle: Carbon sink and Carbon source, Fast and Slow carbon cycle, Sequestration.

Task 2: The Deep Dive Comparison
Create a detailed comparative report or presentation to analyse how water and carbon move through the Amazon and Antarctica. Use the guiding questions below to structure your research.
1. The Water Cycle
· The Amazon: How does the dense canopy affect interception and evapotranspiration? Look into the concept of "flying rivers"—how does the Amazon create its own rainfall?
· Antarctica: Where is most of the water locked up, and what percentage of the world's freshwater is here? How does the water cycle change during the brief polar summer versus the dark winter?
2. The Carbon Cycle
· The Amazon: Why is the Amazon known as a massive carbon sink? How does high temperature and moisture affect the speed of decomposition and carbon recycling?
· Antarctica: How do marine ecosystems (like phytoplankton and krill) lock away carbon in the Southern Ocean? What is the role of permafrost and subglacial lakes?








Task 3: The Comparative Matrix
To summarise your findings, complete the table below to contrast the two environments by adding facts and statistics.
	Feature / Process
	The Amazon Rainforest
	Antarctica (Polar Desert)

	Primary Water Storage
	Vegetation, Atmosphere, Soils
	Cryosphere (Ice sheets/glaciers)

	Dominant Water Flow
	Rapid overland flow, High evapotranspiration
	Calving of icebergs, minimal sublimation

	Carbon Sequestration
	Biomass (trees) and organic soil
	Marine organisms (Southern Ocean), Permafrost

	Speed of Nutrient Cycling
	Very Fast (Warm and wet conditions)
	Very Slow (Freezing, hyper-arid conditions)



Task 4: The A-Level "Synoptic" Twist (Human Impacts & Climate Change)
A-Level geography requires you to think about how systems change over time due to human activity. Write a short essay response (approx. 500 words) answering the following:
"Evaluate whether human activity is turning the Amazon and Antarctica from carbon sinks into carbon sources."
In your answer, consider:
· For the Amazon: The impacts of slash-and-burn deforestation and cattle ranching. How does removing trees disrupt the water cycle, leading to the rainforest becoming more like a savanna grassland?
· For Antarctica: The impacts of rising global temperatures. How does melting ice (the cryosphere) create issues for the future? (e.g., lower albedo effect - more heat absorbed - more melting - more carbon released from oceans/permafrost).

Suggested Resources to Get Started
To help you move past standard Google searches, use these high-quality geographical resources:
· Physical Geography/Carbon: Carbon Brief (carbonbrief.org) for up-to-date articles on the Amazon's carbon balance.
· Antarctica: Discovering Antarctica (discoveringantarctica.org.uk) – co-managed by the British Antarctic Survey.
· Academic Reading: Look up the "Amazon Dieback" concept on Geography Review or RGS (Royal Geographical Society) student hubs.

Please hand in this work to Mrs Shiels on the first week of term
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