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Extended Data Fig. 1 | Climate impact of temporary CDR and non-CO2 
emissions at different points of the carbon–climate cause–effect chain.  
a–d, Results for temporary CDR are represented by solid lines, each differentiated 
by colour to indicate different storage timescales (τ). Non-CO2 emissions are 

shown as dashed lines, with their specific lifetimes indicated in parentheses. 
Consistent with the main text, the function form of temporary CDR is illustrated 
using a combination of a negative pulse followed by an exponential release.



Extended Data Fig. 2 | Amount of temporary CDR (α) required to offset a 
unit pulse emission of different species across various storage timescales 
(τ) and time horizons. Same as Fig. 2 but the mitigation metric α is calculated 
using AGWP instead of iAGTP. The scale of both axes for time horizon (TH) and 

storage timescale (τ) are linear between 0 and 100 and logarithmic afterwards. 
The panels are arranged in ascending order of species lifetimes from panels a to 
h (see Table 1 for details).
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Extended Data Table 1 | Optimization of temporary CDR 
strategies for near-symmetric temperature offsetting

This table summarizes the optimized parameters for temporary CDR strategies: the amount 
of temporary CDR (α) and storage timescale (τ). These parameters are optimized to minimize 
the cumulative net temperature deviation while maintaining net-zero cumulative temperature 
change over a chosen time horizon (TH) (Methods). Values are rounded to three significant 
figures for clarity.



Extended Data Table 2 | GWPs, GTPs and iGTPs for anthropogenic emissions and temporary CDR

The functional form of temporary CDR (tCDR) follows that shown in the main text (Supplementary Fig. 1a). Time horizons of 20, 100 and 500 years are chosen as illustration, with storage  
timescales (τ) of 20, 100 and 500 years used for temporary CDR.




