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Abstract: Mangrove ecosystems play an important role in the global carbon budget, however, the quantitative relationships between environmental drivers 13 o
and productivity 1n these forests remain poorly understood. In this study, we develop a satellite-based vegetation productivity model to estimate the gross

primary production (GPP) and net ecosystem exchange (NEE) in mangrove forests. The model considers sea surface temperature and salinity as environmental
scalars 1n the mangrove light use efficiency (LUE) model. Besides, the LUEmax and PAR scalar were determined by different temperatures. Sentinel-2 images
were used to map the fraction of absorbed photosynthetically active radiation (fAPAR) and validated with the data from two carbon flux towers 1n mangrove
forests of China. The LUE, GPP and NEE predicted by the model generally agreed with observed values. These results demonstrate the potential of the
satellite-driven productivity model for scaling-up GPP/NEE in mangrove forests, a key for exploring the carbon cycle in mangrove ecosystems at larger scales.
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* Tide-based LUE model considering the effects of SST, PAR, salinity and different responses of LUEmax and PAR to temperature performs better than the existing terrestrial LUE model 1n
estimating the mangrove LUE;

* The GPP and NEE estimated from satellite-based model generally agrees with the in-situ values which indicated the feasibility and applicability of this model.

Future work: Mapping the GPP and NEE for the mangroves in the whole coastal zone of China and estimating the annual biocapacity and carbon footprint of mangrove ecosystems.
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