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Summary
The scarcity and uneven global distribution of EC towers has led to the insufficient 
supporting capacity of ecosystem carbon flux observation data, which has great 
limitations in assessing the spatial and temporal distribution of carbon fluxes and 
driving mechanisms in terrestrial ecosystems. To address this limitation of EC towers, 
we developed a meteorological station-based NEE dataset. This dataset includes 
4674 global meteorological stations, representing a 22-fold increase compared to the 
212 existing EC towers and covering a broader range of ecosystem types. The 
assessment results reveals that the carbon flux data derived from meteorological 
stations is a trade-off dataset that addresses the low spatial representativeness of 
the EC towers and the high uncertainty of the gridded products. It effectively 
complements the existing EC tower data while ensuring the accuracy. Then we 
analyzed the changes and driving mechanisms of carbon fluxes in terrestrial 
ecosystems based on this dataset. Our study emphasizes the crucial role of VPD in 
driving changes in terrestrial ecosystem carbon sinks under climate change. As a 
primary indicator of atmospheric water stress, the limiting effect of VPD on carbon 
sink enhancement will be further amplified as global warming continues.Examination Committee
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