a-e, Centuries with the highest ensemble probability of containing the warmest (a-c) and coldest (d, e) 51year period within each putative climatic epoch. These raw measurements are analyzed using an algorithm that considers the varied spacing of temperature stations around the globe and urban heating effects that could skew the conclusions. These calculations produce the global average temperature deviations from the baseline period of 1951 to 1980. The full 2017 surface temperature data set and the comp

  the magnitude of warmth and cold. a, Annual unfiltered data. b, 51-year lowpass filtered data The globality of warming (Neukom et al. Nature, 2019) weather stations, ship-and buoy-based observations of sea surface temperatures, and temperature measurements from Antarctic research stations.

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Global Circulation Model

The climate scenarios RCP (2.6,4.5,6.0,8.5); SSP (2.6,4.5,6.0,8.5); :

-Provide a range of consistent scenarios of the Earth system until 2100; 

Climate change reversibility

• The primary determinants of climate remain unchanged: solar energy

• Some secondary drivers maybe restored in 10-100 years. Ex.

-Atmospheric concentrations in GHG -Land use

• Some changes cannot be reverted before 100-1000 years.

-Globally:

-Regionally:

• Amazonian deforestation if left unstopped.

Part 3.

Climate scenarios: the radiative forcing concept

The radiative forcing concept

• The radiative forcing concept is used for comparing the impacts of various drivers on the atmospheric energy balance. Climate scenarios: the French case.

General Conclusions

The earth system is deeply disturbed by human activities, that delimits a new epoch, the Anthropocene.

The climate concept, as a usual succession of atmospheric states over a region in equilibrium with a vegetation community has no more observable reality.

The « climate change » concept is misleading and should be substituted by climate disturbance.

Take home the last WGI IPCC (AR 6 2021) highlights :

• Refined future climate projections : climate sensitivities, scenarios, feedbacks • Addressed extreme events issue : storms, droughts, • Defined specific targets in terms of « remaining fossil carbon to emit » to reach a given temperature increase • And much more… What can offer the retrospective approaches in a changing world :

-agronomical and forest models -genetic improvement strategies ?

 Predictive approach based upon processes and using projections

The climax : the equilibrium paradigm is challenged by the present climate perturbation  Dynamic modeling driven by scenarios How can we manage croplands, grasslands and forests to mitigate the greenhouse effects ?

 Biogeochemical cycle of GHG (carbon storage, CH4 emission reductions etc.)  Biophysical effects (albedo)  Forests, cropland, soil and grasslands in the low-carbon national strategy  The 4p 1000 initiative for soils

Lessons for agriculture and forestry