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Lab Language/ Langue de travail: Anglais 

 

Research Proposal Abstract/Présentation du sujet: 

Cropland soil organic carbon (SOC) is a key property of soil quality for ensuring food security and 

agricultural sustainability, and also plays a central role in the global carbon cycle. Cropland SOC 

storage is mainly determined by the balance between C inputs in the form of residues and output 

from C mineralization. Much concern has been raised about how human and environmental factors 

has affected cropland SOC under long-term agricultural development trajectories1,2. By using a 

calibrated biogeochemical coupling model (GRAFS-AMG) based on cropland ecosystem 

perspective, in combination with spatially-explicit gridded environment and agricultural management 

data, the topic aims at quantifying the spatial and temporal patterns of cropland SOC storage from a 

century-long time span and investigating the underlying mechanisms3. To reach those goals, we will 

implement the following work plan: (ⅰ) Establish regional temporal and spatial cropland distribution 

dataset by using novel machine learning method, (ⅱ) Calibrate a new AMG model4,5 according to 

local pedo-climate conditions, (ⅲ) Simulate the regional spatially-explicit dynamic of cropland SOC 

of 1 km gridded from a century-long time span, (ⅳ) Quantitatively evaluate the relative impacts of 

temperature, precipitation, land cover change, fertilization, residue input on cropland SOC dynamic. 

This research will help to better understand the temporal and spatial pattern of cropland SOC and its 

driving mechanisms. This new scientific knowledge will allow to better inform the controlling  
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measures that can be implemented in order to improve cropland C sequestration for climate change 

mitigation and to ensure food security6. 
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