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Importance of the Amazon Rainforest

• one of the most biodiverse terrestrial ecosystems

• large carbon sink: stores about 150 - 200 GtC 1

• creates up to 50 % of its own rainfall 2 via process of moisture recycling 3

→ stability of downwind forest enhanced by cascading moisture transport 4

Amazon Rainforest is a tipping element

• two alternative stable states depending on precipitation amount: rainforest and savannah 5

→ below 2,000 mm mean annual precipitation forest might shift to savannah (Fig. 1)

Climate change and deforestation could push Amazon to a tipping point

• self-amplified forest loss due to breakdown of moisture recycling & cascading moisture transport 6

Accelerating climate change

• total dieback could lead to release of 53 - 70 GtC 17 → amplifying global temperature rise, further forest loss

Loss of biodiversity

Agriculture and human well-being at risk

• dry seasons might become longer because of reduced evapotranspiration 18

• less rainfall, changes in seasonal rainfall patterns, and more climatic extremes impair agriculture 19

Consequences

Amazon Rainforest
Climate change and Deforestation drive 

Dieback to Savannah

Fig. 1: Probability of three vegetation types depending
on mean annual precipitation (adapted from [5]).
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Synergistic Effects 16

Reduced Precipitation

Climate Change
Global warming leads to:

• less precipitation over tropical South America 7

• more droughts when sea surface temperatures in tropical 
Atlantic and Pacific are high (reduced moisture inflow) 8,9

• longer and drier dry seasons 10,11

• more frequent and intense extreme weather events 7

Deforestation
Land-use change leads to:

• reduced evapotranspiration from pastures and croplands, 
higher air temperature 12

• breakdown of moisture recycling, regional and large-scale
precipitation reduction 13

Moisture recycling

1 Forest

Fig. 2: Mechanism of moisture recycling and cascading moisture transport
(adapted from [6])

Breakdown of moisture recycling & cascade

2 Savannah

Fig. 3: Self-amplified forest dieback caused by reduced moisture inflow and 
recycling (adapted from [6])
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