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Research Objectives
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Based on the simulations from Earth System Models:

1. How will terrestrial carbon cycle extreme events evolve beyond 21st

century?

2. How do selection of different structuring elements affect the extent, 
duration, and magnitude of Spatio-temporal Contiguous (STC) extreme 
events?

3. What are the dominant climate drivers for the observed extreme events?



Global Carbon Dioxide Budget
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Source : CDIAC, NOAA_ESRL; Global Carbon Budget 2017



Climate Extremes and Carbon Cycle

Source : Reichstein (2013)
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Data Source
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Threshold & Spatial Distribution of Negative Extremes
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Time series of Extreme Events
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Spatio-Temporal Contiguous (STC) events
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Three Largest STC Extremes for ‘leld’
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Cumulative GPP loss per STC event
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Largest STC Event for 6-n in Africa
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Largest STC Event for 6-n in South America
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Largest STC Event for 6-n Asia
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Largest STC Event for 6-n North America
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Dominant Climate Drivers
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Conclusion and Future Works

• The rate of increase in the Negative extreme events in the GPP (gC) 
increase at least 20 % higher than the positive extremes
• STC extremes       detect extreme events close to actuality
• Quantification of STC extremes      depends on the structuring element
• P-ET is the major driver of negative extremes in GPP followed by Precip

• Perform regional analysis based on the plant functional types

16

The CESM1-BGC (rcp, ecp 8.5) suggests that:


