










Extended Data Fig. 1 | The spatial distribution of H2 sinks and sources. 
These include direct emission from wildfires (a), Biofuel (b), Biogenic Nitrogen 
Fixation (BNF) (c), fossil Fuel usage (d), and production from oxidation of 

biogenic non-methane volatile organic compounds (NMVOC) (e), 
anthropogenic NMVOC (f), fire emitted NMVOC (g), and methane (h), and sinks 
of OH reaction (i) and soil uptake ( j).
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Extended Data Fig. 2 | Historical and projected global surface air temperature 
(GSAT) changes caused by having H2 represented in the model at different 
economy-wide H2 leakage rates. This is obtained as the difference between a 
fully interactive simulation and a counter-factual one in which H2 concentration 
is kept at preindustrial level. Top-row panels show the historical contribution of 

H2 to GSAT, as well as to CH4, O3 and stratospheric water vapor (SWV) effective 
radiative forcings (ERF). All other panels show projected contribution to  
GSAT, under difference marker SSPs and leakage rates, as indicated in the 
panels’ titles.



Extended Data Table 1 | Mean global sinks and sources (Tg H2 yr−1) averaged for the period 2010–2020

The percentage relative to the total estimated sources or sinks is displayed in parentheses. The Optimized net imbalance was obtained using a two-box model to agree with observed  
atmospheric H2 concentrations as described in Supplementary Note 2.
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Extended Data Table 2 | Summary of available empirical data and critical needs on H2 emissions and uptake

Two levels of data availability are defined here: Some—limited measurements from a few studies, and Rare—nearly none or only one related study provides data.




