Modelling and estimating gross primary productivity over conterminous US by differentiating C3/C4 croptypes
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Abstract: Gross Primary Production (GPP), defined as the amount of carbon (energy) sequestered by plant photosynthesis, is the largest flux in the global cycle. Accurate estimation of GPP is a
prerequisite to quantify the global carbon cycle and predict the future trajectories of the atmospheric CO2 concentration. However, recent light use efficiency (LUE) models have large uncertainties in
estimating GPP, especially in croplands. One main reason is the ignorance of the difference of C3/C4 pathway in these LUE models. We used the modified Vegetation Photosynthesis Model which
differentiating C3/C4 croplands, MODIS satellite images and NCEP/NARR climate data to estimate GPP from 2009-2014 in the conterminous US (CONUS), and evaluated the VPM-predicted GPP
with the estimated GPP from the CO2 eddy flux tower sites (26 sites). Our results showed the VPM-predicted GPP have a significant improvement in croplands. The VPM-predicted GPP could
successfully detect the intra- and inter- annual change. This new GPP product can be helpful in the study of terrestrial carbon cycle.
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𝐺𝑃𝑃 = PAR × 𝐹𝑃𝐴𝑅𝑐ℎ𝑙 × 𝜀𝑚𝑎𝑥 × 𝑇𝑠𝑐𝑎𝑙𝑎𝑟 × 𝑊𝑠𝑐𝑎𝑙𝑎𝑟
𝜀𝑚𝑎𝑥 : maximum light use efficiency, which was not differentiated
according to C3/C4 croptypes before
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