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Human influence has warmed the climate at a rate that is 
unprecedented in at least the last 2000 years

Figure SPM.1 

Global temperature change as reconstructed and observed



Models cannot reproduce the warming without changes 
in GHGs

Figure SPM.1 



Figure SPM.2 

Observed warming is driven by emissions from human activities, 
with greenhouse gas warming partly masked by aerosol cooling

Contribution to 2010-2019 
warming wrt 1850-1900



Figure SPM.3 

Human influence is contributing to many observed changes in 
weather and climate extremes

Hot Extremes



Figure SPM.3 

Human influence is contributing to many observed changes in 
weather and climate extremes

Heavy precipitation



Figure SPM.3 

Human influence is contributing to many observed changes in 
weather and climate extremes

Agricultural and ecological drought  



Every tonne of CO2 emissions adds to global warming

Figure SPM.10 
Linearity of global temperature increase to cumulative emissions of CO2 



Future emissions scenarios

Figure SPM.4 
Carbon Dioxide
(Gt/yr)

Methane

Nitrogen Dioxide

Sulphur Dioxide



Figure SPM.8 



Figure SPM.8 



Figure SPM.8 



With every increment of global warming, changes get larger in 
many quantities driving impacts

Figure SPM.5 

Average temperatureAverage temperature (oC)



Figure SPM.5 

Average precipitation (%)

With every increment of global warming, changes get larger in 
many quantities driving impacts



Figure SPM.5 

Soil moisture (st.dev.)

With every increment of global warming, changes get larger in 
many quantities driving impacts



Projected changes in extremes are larger in frequency and 
intensity with every additional increment of global warming

Figure SPM.2a of SYR



Projected changes in extremes are larger in frequency and 
intensity with every additional increment of global warming

Figure SPM.2a of SYR



A slide about uncertainty

Lehner et al., 2020

(oC)



A slide about uncertainty

Hawkins and Sutton, 2011
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Projected risks and impacts of climate change on natural and human 
systems, at different global warming levels

SYR Figure SPM.3



Projected risks and impacts of climate change on natural and human 
systems, at different global warming levels

SYR Figure SPM.3



Projected risks and impacts of climate change on natural and human 
systems, at different global warming levels

SYR Figure SPM.3



• Considering socio-economic pathways and adaptation responses

SYR Figure SPM.4c



• Considering socio-economic pathways and adaptation responses

SYR Figure SPM.4c
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Thank you

• Claudia.Tebaldi@pnnl.gov


