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Climate change and terrestrial ecosystems

Climate Change

Terrestrial ecosystems

Impacts？How?1
Biogeophysical2
Biogeochemical3
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29%
11.2 GtCO2/yr

Source: Friedlingstein et al 2021; Global Carbon Project 2021
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10.2 GtCO2/yr

34.8 GtCO2/yr
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11%
4.1 GtCO2/yr

18.6 GtCO2/yr

48%

Sources  =  Sinks

3%
-1.0 GtCO2/yr

Budget Imbalance: 
(the difference between estimated sources & sinks)

Fate of anthropogenic CO2 emissions (2011–2020)

https://essd.copernicus.org/preprints/essd-2021-386/
http://www.globalcarbonproject.org/carbonbudget/
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CO2 fertiliation on land carbon sink

David Schimel et al. PNAS 2015;112:2:436-441

©2015 by National Academy of Sciences
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CO2 fertiliation increases land carbon sink

Liu et al., Nature Geoscience, 2019
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Can CO2 fertiliation persist in future?
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Can CO2 fertiliation persist in future?

Nitrogen and phosphorus will constrain 
the CO2 fertilization of land carbon sink. 
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The key is tropics

The predicted effect of eCO2 on biomass C, productivity 
and biomass compartments for C, CN and CNP models.
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Climate change may reduce carbon sink 

Do not forget drought and fire !
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We need a better framework to work out

New theory 
Traits/optimization

13C, 15N isotopes
and Field experiments

Terrestrial Biosphere Model
Earth System Model

Atmospheric 
inversion
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Wetlands under future climate change 

Bird Mitigation Map
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