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Extended DataFig.1|Climateimpact oftemporary CDRand non-CO, shownas dashedlines, with their specificlifetimesindicated in parentheses.
emissions at different points of the carbon-climate cause-effect chain. Consistent with the main text, the function form of temporary CDRisillustrated
a-d, Results fortemporary CDRarerepresented by solid lines, each differentiated ~ usingacombination of anegative pulse followed by anexponential release.

by colour toindicate different storage timescales (7). Non-CO, emissions are



a a kg CO; of tCDR to offset 1 kg BC b
(lifetime: 0.02 years, GWP1q0: 604)

a kg CO; of tCDR to offset 1 kg HFC-32
(lifetime: 5.4 years, GWPqo: 776)
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Extended DataFig.2| Amount of temporary CDR (a) required to offseta

unit pulse emission of different species across various storage timescales
(r) and time horizons. Same as Fig. 2 but the mitigation metric ais calculated
using AGWP instead of iAGTP. The scale of both axes for time horizon (TH) and

c a kg CO; of tCDR to offset 1 kg CHy d a kg CO; of tCDR to offset 1 kg HFC-134a
(lifetime: 11.8 years, GWP1go: 28) (lifetime: 14.0 years, GWP1g0: 1530)
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storage timescale () are linear between 0 and 100 and logarithmic afterwards.
The panelsarearranged inascending order of species lifetimes from panelsato
h (see Table 1for details).
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Extended Data Table 1| Optimization of temporary CDR
strategies for near-symmetric temperature offsetting

TH = 100 TH -
Optimal Optimal 7 Optimal Optimal 7
BC 9,150 239 1,350 330
HFC-32 5,930 46.4 2,410 171
CH, 120 82.6 83.6 246
HFC-134a 5,760 94.9 4,160 271

This table summarizes the optimized parameters for temporary CDR strategies: the amount
of temporary CDR (a) and storage timescale (7). 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

GWP20 GWP100 GWP500 GTP20 GTP100 GTP500 iGTP20 iGTP100 iGTP500
CO; 1 1 1 1 1 1 1 1 1
BC 2,170 604 176 206 112 32 2,570 665 199
HFC-32 2,700 776 226 873 148 41.9 3,050 847 255
CHa 81.3 28 8.17 52.7 5.58 1.55 86.8 30.3 9.19
HFC-134a 4,150 1,530 448 2,960 317 85.7 4,380 1,650 504
CFC-11 8,330 6,250 2,150 8,490 3,580 477 8,290 6,440 2,380
N.O 273 274 133 297 235 41.6 269 276 143
PFC-14 5,300 7,400 10,700 6,110 9,110 13,200 5,150 7,270 10,500
tCDR(7=20) -0.288 -0.053 -0.0102 -0.0292 0.00583 0.00208 -0.338 -0.0609 -0.0124
tCDR(7=100) -0.735 -0.277 -0.0519 -0.559 -0.00456 0.0102 -0.769 -0.301 -0.0623
tCDR(7=500) -0.938 -0.728 -0.273 -0.891 -0.508 -0.0109 -0.947 -0.744 -0.305

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





